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SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW. 


During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed 
and simplified so as to eliminate numerous independent series of Bureau bulletins. In accordance with this plan, 
among other changes, the series of quarto bulletins—lettered from A to Z—and the octavo bulletins—numbered 
from 1 to 44—formerly issued*by the U. S. Weather Bureau have come to their close. 

Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as Supple- 
ments of the MonrHity WEATHER Review. (Memorandum from the Office of the Assistant Secretary, May 18, 1914.) 

These Supplements comprise those more voluminous studies which appear to form permanent contributions to 
the science of meteorology and of weather forecasting, as well as important communications relating to the other 
activities of the U. S. Weather Bureau. They appear at irregular intervals as occasion may demand, and contain 
approximately 100 pages of text, charts, and other illustrations. Subscribers to the Monrnty Weatuer Review 
receive the SUPPLEMENTS without extra charge. Copies may be procured at the prices indicated below by addressing 
the Superintendent of Documents, Government Printing Office, Washington, D. C. 
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FREE-AIR DATA AT DREXEL, NEBR., AND ELLENDALE, N. DAK., AEROLOGICAL STATIONS, APRIL TO 
JUNE, 1918, INCLUSIVE. 


By the Division, Ray Greoo, Meteorologist, in Charge. 


GENERAL STATEMENT. 


During the three months April to June, 1918, inclu- 
sive, kite flights were made on all but 10 days at Drexel 
and on all but 3 days at Ellendale, failures in all cases 
being due to light winds. 

The number of flights and their mean altitudes at the 
two stations are given in Table 1. 

TaBLE 1.—Distribution and mean altitudes of kite 


Nebr., and Ellendale, N. Dak., during the 
1918, inclusive. 


Drexel, Nebr. Ellendale, N. Dak. 
April.| May. | June. | Total.| April.) May. | June. /Total. 
2,85 | 2,049 | 2,002 | 2,990 2,313 | | 2,748 | 2,489 
SPECIAL NOTES ON KITE FLIGHTS. 
Drexel, Nebr.— May 20,1918, No. 4. ‘‘At 11:29 p. m. 


during this flight the head kite broke away, taking with 
it about 1,100 meters of wire. Shortly thereafter com- 
munication over the Chicago and Northwestern tele- 
graph line stopped, and investigation showed that there 
was a break in this line at a point about 6 kilometers 
north-northwest of the station. The broken telegraph 
wire was dragged to one side in the direction in which 
the wind was blowing. Later the kite was recovered 
about 7 kilometers farther on toward the north-north- 
west, but no kite wire could be found, except a small 
portion of the loops in the swivel. Several brace wires 
in the kite had been vaporized and one of the flat pieces 
of tin used in securing the cross sticks to the longitudinal 
sticks was considerably charred. 

‘‘A thunderstorm was observed in the west as early as 
10:15 p. m., and light rain began about half an hour later. 
At the time of the breakaway there were three different 
thunderstorms at some distance from the station, in the 
south-southwest, southwest, and west. The approach of 
these was accompanied by much thunder and lightning 
and fairly heavy rain. 

“Tt is evident that shortly after the breakaway the 
wire which the kite carried with it caught on the tele- 
graph wire, thus enabling the kite to fly until it was 
struck by lightning. The lightning not only damaged 
the kite and destroyed the kite wire, but also severed the 
telegraph wire, thus interrupting communication,”— 
C.8. L. 


These thunderstorms, cyclonic in type, accompanied 
an area of low pressure that was advancing from the 
northwest. They were apparently carried along .by a 
southwesterly wind at altitudes greater than those 
reached by the kites, viz, about 3,000 meters. The 
records of this and previous flights on this day (Table 5) 
show that large temperature gradients, super-adiabatic 
near the surface, and fairly high humidities prevailed to 
considerable altitudes, thus providing ideal conditions 
for the formation of thunderstorms. 

Ellendale, N. Dak., May 18, 1918.—‘‘ Lightning struck 
the wire at 2:42 p. m. with one kite and 1,100 meters of 
wire out. The wire was completely burned; its combus- 
tion caused a brilliant line of blaze from the kite to the 
reel and was followed by a trail of smoke along the entire 
line. Near the reel house the molten steel set fire to dry 
patches of grass. Three men who were near the reel at 
the time were not affected; but three others, who were 
landing a secondary kite, were knocked prostrate, and 
one of them, who had his hands on the reel, felt a slight 
shock, which renderd his arm numb for some time. An 
examination of the kite showed that the lightning struck 
the swivel by means of which the wire is attached to the 
kite bridle. Although thunder lasted from 2:40 to 4:23 
p. m., this was the only stroke of lightning that occurred 
in this vicinity.” —V. E. J. 

This thunderstorm, cyclonic in type, occurred in the 
southeastern quadrant of a Low that was approaching 
from the region just north of Montana. It moved from 
southwest toward northeast, indicating the presence of 
southwesterly winds at considerable altitudes, and in 
other respects had very much the same characteristics as 
those observed two days later at Drexel. 

The experience of the observers at Ellendale empha- 
sizes the importance, already pointed out in SupPLEMENT 
No. 11, page 5, of remaining in the reel house during the 
heaviest part of a thunderstorm. If at such times it is 
necessary to land a secondary kite, it should be brought 
in close to the reel house. An attempt to land it in the 
field might easily result in the observer's forming a short 
circuit for the lightning from the kite wire to the earth. 


FREE-AIR TEMPERATURES. 


Table 2 contains mean monthly temperatures at differ- 
ent levels, as observed at Drexel and Ellendale during the 
period April to June, 1918, inclusive; also, for purposes 
of comparison, the three-year means for Drexel and the 
five-year means for Mount Weather, Va. 
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TaBie 2.—Mean monthly temperatures at Drexel and Ellendale for April to June, 1918, inclusive; also 3-year means at Drexel and 5-year means at 
Mount Weather, Va. 
APRIL. MAY. JUNE. 
Deena Ellendale, | Mount | Ellendaie, | fount Ellendale, | ,2fount 
“1918. |. Weather, 1918. Weather, 
| 1918 3-year mean : 5-year mean. | 1918 3-year mean . 5-year mean 1918 3-year mean. year mean. 
7c. |e. °C. °¢. °C. °C. °C, °C. °C. 
6.8 7.7 5.5 10.4 | 19.4 16.8 12.6 h17.0 22.0 20.6 18.6 h19.7 
4.4 © 5.7 3.6 8.8. me 14.9 11.1 15.2 20.4 18.9 16.8 18.2 
3.2 4.3 2.2 7.4} 16.1 13.4 9.9 13.4 19.3 17.4 15.7 16.7 
2.1 3.0 1.0 6.1 14.8 11.9 8.9 11.6 | 18.5 16.1 14.8 15.2 
1.1 1.9 | — 0.3 4.6 | 13.2. 10.4 7.7 9.9 17.4 14.9 13.7 13.7 
0.1 0.8 | — 14.7 3.1 | 1.8 8.9 6.4 8.3 16.1 13.5 12.1 12.3 
~ 0.7 — 0.3 — 3.1 17 | 10.4 7.5 4.8 6.6 14.7 12.0 10.6 10.8 
-18 0.4 | 8.9 | 6.0 3.1 5.0 13.3 10.4 9.0 9.4 
— 2.8 — 3.7 — 5.7 ~ 0.9. 7.3. 4.4 1.2 3.5 11.7 8.8 7.4 8.0 
— 4.0 — 4.0) — 6.9 — 3.3!) 5.5 | 2.8 —0.6 2.0 |) 9.9 7.3 5.8 | 6.6 
— 5.3 — 5.3 — 8.5 — 3.6 | 0.5 8.2 5.8 4.2 5.1 
— 6.7 -10.0 - 5.1 0.5 —4.1 — 1.0} 6.6 4.2 2.7 3.5 
— 2.0 —5.1 — 2.6) 4.9 2.5 1.0 1.9 
—11.0 | — 9.7 |! — 3.61 — 5.7 || 1.2 —2.5 -1.5 
j | 
— 5.4) — 7.3 —2.3 —4.2 —3.3 
-13.0 — 7.0 | - 9.1 —2.5 —3.8 —5.9 —4.9 
—14.5 |. — 8.6) —4.7 —5.6 7.2 —6.3 
nee 16.0, —10.0 ~13.1 —6.7 
i 
—17.6 | 15.0 —8.9 ~9.8 
a Drexel, 396 meters; Ellendale, 444 meters. @ Actual 24-hour mean temperature, 18.7° g Actual 24-hour mean temperature, 17.2° C. 


¢ Actual 24-hour mean temperature, 12.0° Cc. 
¢ Actual 24-hour mean temperature, 23.2° C. 


> Actual 21-hour mean temperature, 7.5° C. h At surface, 526 meters above sea level. 


¢ Actual 24-hour mean temperature, 5.1° C. 
avity potential, gv., for standard gravity; and 
r., and N. 


: DIURNAL SERIES OBSERVATIONS. TABLE 3.— Values 
During the three months one series of observations of = — ‘= 


Ne 


diurnal variations was made at Drexel; none at Ellen- Altitude, | Drexel, Nebr., ¢= 980.296. 
dal ing to lack of suitable rer for flying at 3S | . 
ale, owing a ulta power for flying (meters). | g | 300 | a0 | 300 | 400 | 500 | 60 700 | 800 | 900 
night. Several other attempts at Drexel failed because - = : 
ig i gv. | gv. | 9D. v. v. . | go. | gv. 
series was made Py an 1 90 2,156 | 2.24 233 | 
snd the temperavates ste | 5,974 | 6,072 | 6,170 | 6,268 | 6,365 | 6,463 | 6,561 (65650 | 6,757 
figure 1. Weather conditions, except pressure distri- | et vee 
bution, and all other observed data may be found in | Ellendale, N. Dak., g=980.719. 
Table 5. During this*series high pressure (about 1,030 Pe 
98; 196| 392! 490) 686| 784) 
mb.) moved from the central Mississippi Valley east- — 1,000.....--.. 98i | 1,079 | 1,177 | 1.275 | 1,373 | 1,471 | 1.569 | 1,607 | 1,765 | 1,863 
2000. 1,961 | 2,059 | 2:157 | 2.255 | 2'353 | 2.451 | 2)549 | 2,647 | 2'745 | 2,843 
southeastward to the South Atlantic States. Pressure — 3,000.2....2.: 2,941 | 3,039 | 3,137 | 3.235 | 3,333 | 3.431 | 3.529 | 3,627 | 3,724 3,822 
| 4,018 | 4,116 | 4,214 | 4,312 | 4,410 | 4,508 | 4,606 4,704 | 4,802 
was relatively low (about 1,005 mb.) along the Canadian — 5,000.------.: 4,900 | 4,998 | 5,096 | 5,193 | 5.291 | 5,380 | 5.487 | 5.585 | 5.683 | 5. 781 
R 6,000......2.. ;879 | 5,977 | 6,075 | 6,172 | 6,270 | 6,368 | 6, 466 | 6,564 | 6,662 | 6,700 
border. Winds at the surface were therefore southwest- 
erly; at higher levels, westerly. Complete data for the Proportional parts. 
three months at both stations are given in Tables4to9, ~ 
inclusive. 
GRAVITY POTENTIAL. 1 2.) A 5 6 7 8 | 9 
Table 3 contains values of gravity potential for stand- 9 of aj 3! 4] 5 7) sl 
ard gravity, 980.665 dynes, and for Drexel, Nebr., and OB) 
Ellendale, N. Dak. For a brief discussion of this unit 
and its use in meteorological studies see Supplement No. 55) 
for Drexel, Nebr., and Ellendale, N. Dak. 
Standard gravity, g= 980.668. 
pep | | 3; us| al wl 
(meters). Sid 100 |_200 | 200 | 500 600 | 700 | $00 | 990 a1 2%) 
1,961 | 2°59 | 2°157 | | 2°353 | | 27549 | | | Br Br 8 
i 2,941 | 3,039 | 3,137 | 3,235 | 3,332 | 3,430 | 3,528 | 3,626 | 3,724 | 3,822 7| «| 
a | 4,899 | 4,¢ | 5,095 | 5,193 | 5,291 | 5, ,585 5,683 | 5, | 
6,000........- (5,878 5,976 | 6,074 6,172 6,270 6,368 | 6,466 6,564 | 6,661 6,750 
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NOTES ON KITE FLYING. 
By Vincent E. Jaxt, Meteorologist. 
{Dated: Drexel, Nebr., Aerological Station, July 15, 1918.) 


The following notes and suggestions on kite flying are a 
digest of field experience in Nebraska and North Dakota, 
principally the former State, and are written with the 
object of being helpful to inexperienced men, and giving 
them some source of reference that may be of service in 
solving the many perplexities that constantly arise. 
The deductions arrived at from a day-to-day comparison 
of the upper-air records with the weather map have 
entered into these notes, and consequently an occasional 
allusion to problems in meterology has been unavoidable. 
Many of the following statements that bear on the rela- 
tion of kite flying to weather conditions are therefo-e open 
to amendment when applied to other portions of the 
country than the Middle West. However, as the present 
projected sites for the new aerologica] stations all lie in 
the general eastward drift, it is thought that there will 
be enough similarity in the features of weather conditions 
encountered in kite flying to call for common gene;al 
rules. 

It is the intention here to give the observer such advice 
as will enable him to obtain the highest possible flights 
consistent with safety under various weather conditions. 
Practical details have therefore been almost entirely 
omitted, as these are amply covered by instructions 
already in effect. In this connection, it should be 
remarked that continuity of daily flights is just as 
important as high flights, and all the competency of the 
observer derived from experience and study should be 
directed toward both ends. 

As it is not likely that telegraphic cipher reports or 
synoptic weather maps less than 24 hours’ old will be 
available for the use of the new aerological stations, it is 
incumbent upon the observer to study diligently the 
record of local weather conditions—principally the baro- 
graph and the clouds, the kite records, and the weather 
maps that are received, and to correlate these with the 
view of ultimately being able to anticipate to some 
extent upper-air conditions from local indications alone. 
It is well to follow the progress of the barograph from 
day to day, and thus try to grasp the sequence of mcus 
and Lows, and their approximate relation to the station. 

Accuracy of record and good judgment in observation 
ave essential to a logical interpretation of the kite records. 
Opportunities for observations leading to smportant 
deductions in meteorology occur frequently in kite 
flying, apart from those that make a pa.t of the routine 
record. Initiative and alertness in work and observation 


are therefore a valuable asset in the field. 
Discrimination should be used in those instances in 
kite flying that permit latitude of opinion. An example 
is the case of determining the direction of the wind aloft. 
This should be ascertained not only by observing the 
apparent direction of the head kite from the observer 


and the other kites, but also by the position of the kite 
in the theodolite (assuming that the head kite flies 
straight), and by whatever horizontal movement it may 
have. The observer should familiarize himself with the 
appearance of the kite in the theodolite at close range, in 
order that he may, when necessary, associate an angular 
appearance of the kite in the theodolite with clirection of 
the wind in which it is flymg. When the kites make a 
large “swing”’ during flights, a careful compasison of the 
recorded apparent directions aloft when reeling out, with 
the apparent directions at corresponding altitudes when 
reeling in, will to a large extent eliminate the possibility 
of error. As it is often difficult to determine actual 
directions of the wind aloft at night and when the kites 
are obscured by clouds, experience should be directed 
toward observing the relation between the azimuth of the 
wire as it leaves the reel and the direction aloft. 

Kite wire.—As safe kite flying is so largely dependent 
on the condition of the steel piano wire used, utmost 
vigilance should be observed to prevent injury to it and 
detect any evidence of weakness throughout its length. 
Too much emphasis can not be laid on the importance of 
always keeping the wire taut. After being repeatedly 
wound and unwound about the reel drum and pulleys, 
and particularly if the wire has been run under tension 
over wheels of too small diameter, or has rubbed against 
some solid object, such as the side of the reel house, a 
fence post, or tree, internal strains are developed that 
will cause the wire to coil as soon as it is slackened. If 
on again tightening a single ring becomes a kink, a 
breakaway beyond the kink is inevitable. The ten- 
dency to coil varies inversely as the diameter of the wire, 
and it is therefore advisable to feel out the smaller sizes 
of wire frequently when reeling in or out. 

Opportunities for the wire to slacken sufficiently to 
coil are always present when flying in light winds; and 
when under such conditions, it becomes necessary to reel 
in rapidly to assist in raising the kites, the reel should 
always be slowed down gradually before coming to a 
stop, if conditions permit. Rapid reeling out in a light 
wind, especially when pronounced convection currents 
are present, will often cause coiling and probably kinking 
of the wire. With a wind barely strong enough to sus- 
tain the kites in the air, and convection currents prevail- 
ing, a wave-like effect is often observed, the kites rising 
and falling in succession. Then, if wire is played out 
rapidly to the rising kite, the wire between it and the 
falling kite immediately in advance will slacken and 
probably coil. 

Another common source of damage to the wire arises 
from faulty wrapping of the heavy wire ' used to attach 


1 No. 9 or No. 10 galvanized iron telegraph wire is used for this purpose. It is usually 
about 1} meters in length, and has a loop in which is tied a cord, the other end of which 


is fastened to the secondary kite.—W. R. G. 
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secondary kites, and the injuries incident thereto. 
Under the direction of an experienced man, a novice 
should learn how to attach this wire without leaving 
permanent sharp bends in the piano wire. Occasionally 
this branch wire should be shifted a few meters ? from its 
usual position on the piano wire. When, after landing a 
secondary kite, it is found that the cord is wrapped 
around the piano wire, care should be taken not to pull 
the cord too hard in the attempt to unwrap it, as this 
causes an injurious twisting strain on the wire. In an 
emergency, it is better to cut the cord than to try to 
unwrap it hurriedly. 

The wire should be kept clean and slightly oiled. 
Incrustations of ice or frost should be wiped off when 
reeling in, and the wire again wiped with a piece of oiled 
waste when reeling out in the next flight. This wiping 
of the wire should be frequent; it not only serves to keep 
the wire from rusting, but prevents kinks passing by 
unnoticed. But few breakaways are caused by the pull 
exceeding the normal tensile strength of clean undamaged 
wire. Kinks, sharp bends, rust spots, or flaws in the 
splices cause the majority of accidents. 

When to reel in.—The observer should memorize the 
value of the sines of angles commonly recorded with the 
theodolite, thereby enabling him to compute quickly ap- 
proximate altitudes when necessary and to keep con- 
stantly in mind the relation between the altitude of the 
head kite and the amount of wire out. So long as the 
head kite maintains a fairly steep angle, say 30° or more, 
it may be assumed that the pull is at its maximum and 
that, barring a change in the weather conditions, reeling 
in will not throw the kites much higher nor materially 
increase the pull. Such a flight may be considered a nor- 
mal one, and the number of kites to use and the distance 
to reel out wil! be ctearly indicated by the dynamometer. 

Ordinarily the final reeling in should commence when 
the stationary pull shows indications of passing 200 
pounds. Also, more kites should not be launched alter 
the dynamometer reads between 150 pounds and 180 
pounds, depending on the number of kites already flying. 
A little computation will generally settle this point. For 
example, when the pull is 150 pounds, with two kites, 
another kite is likely to increase the pull to 225 pounds; 
while a pull of 175 pounds, with seven kites, will probably 
not be increased to more than 200 pounds by the addition 
of another. The same line of reasoning should be used 
when estimating the effect on the pull of reeling in or a 
probable increase in wind. Given a certain pull, it is 
obvious that reeling in or an increase in wind velocity will 
augment that pull in proportion to the number of kites 
used. It should further be kept in mind that the tensile 
strength of the steel wire varies from about 260 pounds 
for the 0.032-inch size to about 400 pounds for the 0.044- 


? Ordinarily the secondary kites are attached at more or less regular intervals from the 
head kite, e. g., 500, 1,200, 2,000 meters, ete. Thus, there is a possibility of weakening the 
kite wire by repeated wrappings of the “splice” or galvanized-iron wire at the same 
place.—W. R. G. 
oc on each kite reel indicates at all times the “pull” on the wire.— 


inch size, and that the wire should be taxed to little more 
than half its normal capacity. 

Judgment in the matter of the number of kites to use 
should also be influenced by the possibility of the kites 
ascending into a decidedly stronger wind aloft with fur- 
ther reeling out. The winds, of course, normally increase 
with altitude, but occasionally the wind gradient may be 
so much steeper than is ordinarily experienced as to upset 
calculations unless foreseen. Neglecting the increase usu- 
aliy found in the first few hundred meters above the 
ground, we may usually expect to find rapid increases of 
wind velocity with altitude between 1,000 and 2,000 me- 
ters above the surface. Indications of an abnormal in- 
crease with altitude will be apparent to the careful ob- 
server by the action of the dynamometer, but more espe- 
cially by the tendency of the head kite to maintain or even 
increase its angle when reeling out. 

The preceding suggestions suffice for a!] flights where, 
as already mentioned, the kites maintain a good angle. 
If, however, there is much wire out with many kites and 
the angle is low, success and safety will necessitate a 
rather tedious program of work. It is obvious that reel- 
ing in under such circumstances might raise all or most 
of the kites to such higher altitudes and stronger winds 
as to increase the pull to the danger point. It will then 
be necessary occasionally to sound the strength of the 
upper winds by reeling in-a few hundred meters before 
putting on additional kites, meanwhile watching the head 
kite through the theodolite. If the temporary reeling in 
is not successful in permanently raising the kites, a note 
should be made, mental or otherwise, of the depth of the 
light wind. It will eventually resolve itself into a matter 
ot judgment as to whether to reel in all the kites and rear- 
range them with a view to greater lifting surface by using 
more or larger kites or to continue the flight with the 
expectation of finally lifting them into sufficiently strong 
winds aloft. 

After an altitude of between 2,500 and 3,000 meters 
has been sounded without indications of strong wind it 
is probable that no dangerous wind will be encountered 
to an indefinite height. This statement has a rather 
general application. When an altitude of about 3,000 
meters has been reached, with only a moderate pull 
and a good angle, experience has shown that still higher 
altitudes may generally be obtained by adding more 
kites and reeling out farther, without materially increas- 
ing the pull. This may be explained by the tendency of 
light winds to extend to very high altitudes. Further- 
more, actual increase of velocity with elevation is offset 
by the diminishing air density. 

The circumstance of kites flying at a low angle is often 
associated with a stratified condition of the air, man- 
ifested by a brisk shallow wind, on top of which the 
kites seem to float as though on a liquid surface, seem- 
ingly in a calm and all flying at about the same altitude. 
This condition may be met with in winds from any diree- 
tion and except in easterly winds (for reasons explained 
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later) requires the exercise of cauticn lest too many 
kites be launched and exposed to the danger of a rise 
into winds too strong for the capacity of the wire. The 
danger is proportional to the proximity of the lower 
wind to a westerly direction, being practically zero in 
easterly winds and at a maximum in winds between 
northwest and southwest. When kites rise above such 
a calm stratum they will ordinarily enter a westerly 
wind and will cause a pull at the reel that will be par- 
tially a resultant of the direction and amount of the 
pulls of the individual kites. 

There is also indication that the less the winds change 
in direction with altitude the greater will be their average 
velocity, which is simply further evidence of the general 
greater strength of westerly winds. 

Kites floating above a shallow wind, other than east- 
erly, can generally be reeled up into higher winds aloft 
after four or five kites have been launched on a few 
thousand meters of wire. With easterly winds, how- 
ever, the change in direction is often so abrupt, and of 
such angular magnitude in comparatively short inter- 
vals of altitude, that repeated reeling in will be useless. 
In such a case the final ascent of the leading kites into 
stronger upper winds can often be accomplished by 
exercising patience. When, after a few attempts, it 
becomes apparent that reeling in is futile, it will be 
necessary simply to await the automatic rising of the 
kites that sometimes follows a wide change in azimuth. 
This horizontal shifting of the kites is generally to the 
right and very slow and will not result in raising the 
kites until the upper portion of the wire is approxi- 
mately in line with the observed drift of the higher 
clouds. The total change in angle from the surface wind 
to the direction of the highest kite may be as much as 
200 degrees. 

It will generally be found that the “floating” type of 
kite flight is associated with abrupt, though not neces- 
sarily large, changes in wind direction with altitude. 
Exceptions occur and may be explained from the evi- 
dence of the meteorograph records as due to other abrupt 
changes in the meteorological elements causing air 
stratification. 

Veering of winds with altitude averages greater than 
backing, both in frequency and angle, and is character- 
istic of approaching Lows and retreating H1GHs, although 
more pronounced in the former. Backing of winds, 
associated with retreating Lows and approaching HIGHS, 


is a more gradual process and is sometimes preceded by 


veering in the lower levels.‘ From what has been said 
the amount of shifting in wind direction with altitude, 
being significant of the probable average velocity, has 
an important bearing on the number and size of kites 
that can safely or advantageously be used. The accu- 
racy with which this disposition of the winds can be 
foreseen will depend largely on the care with which 
observations of cloud direction and velocity are made. 


* For more detailed discussion of this subject see Bulletin of the Mount Weather 
Observatory, Vol. 6, part 4, p.125et seq.,and Monthly Weather Review, January, 1918, 
Pp. 20-21.— W, R. G. 


Easterly winds as a rule occasion no anxiety to the 
observer from the standpoint of excessive pull unless 
complicated by heavy rapidly moving clouds. Deep 
east winds are nearly aiways light to some unknown 
limit; and when strong easterly winds occur they either 
diminish with altitude or are rather uniformly strong 
with altitude, in which case the number of kites to use 
is easily apparent. The condition of light easterly 
winds surmounted by strong easterly winds is probably 
rare. While in the case of kites swinging from lower 
easterly winds to upper westerlies a strong current from 
the latter direction may be encountered for reasons 
already given, the pull will likely not be excessive. 

A few flights will convince the observer to what extent 
success in kite flying is measured by ability to anticipate 
conditions in altitude and changes with time. Consid- 
erations of pressure rank first in making deductions ot 
probable upper-air conditions and should be judged some- 
what as follows: the state of the barometer, whether ris- 
ing, falling, or stationary, and whether above or below 
normal; the duration and magnitude of the rise or fall; 
and the probable geographic distributior of pressure. 

Changes in the surface wind are inclined to be syn- 
chronous with changes in pressure and the velocities 
themselves proportional to the pressure gradient. This 
relation between surface pressure and wind is not so 
simple when applied to velocities aloft. It will often 
be found that surface winds alone fail as an index to 
the probable velocities aloft and that they should be 
considered in connection with the previous few hours’ 
pressure record. For reasons that will be evident from 
what follows it will often be necessary to wait until the 
first kite has ascended a few hundred meters before 
coming to a final decision as to what conditions to expect. 

A condition that is pronounced, and that repeats itself 
with great similitude, is that which accompanies a period 
of rising pressure when the latter is already above normal. 
During the period of rising pressure strong winds increas- 
ing with altitude seem to be the rule, while the least indi- 
cation of flattening out on the barograph trace is almost 
certain to be followed by diminishing winds—near the 
ground first, and progressively later at higher altitudes. 
The depth to which the strong winds will extend varies 
as the magnitude of the nen, and in the case of shallow 
HIGHS it may be possible to break through the stratum 
of strong wind into weaker winds aloft, provided the 
winds near the surface are not severe enough to beat down 
the kites. While without the aid of weather maps it will 
not ordinarily be possible to estimate the magnitude of 
the approaching area of high pressure, a knowledge of 
these facts will nevertheless be helpful. If a flight has 
been started while the pressure is rising steadily and the 
pull soon reaches the limit of safety, it will sometimes be 
found profitable to apply the brake and wait, an hour or 
more if necessary, until the expected stable pressure, with 
its attendant abatement of winds, makes further reeling 
out possible. The higher the pressure the more likelihood 


there is that it will soon reach its crest. 
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After the pressure has become high and stationary, the 
winds will be light to moderate to some considerable alti- 
tude, their average strength depending on the magnitude 
of the nigu and the position of its crest. The surface 
wind may then be too light to launch a kite until the pres- 
sure has begun its downward trend. Occasionally, 
though, a temporary interruption of the stationary pres- 
sure may strengthen the surface wind sufficiently to start 
a flight—a circumstance the observer should be on the 
alert to take advantage of. 

If a flight has been started after a more or less continu- 
ous fall in pressure sets in, increasing winds may be ex- 
pected during the progress of the flight. The velocity to 
which the winds will rise in any given time will depend 
not only on the rate of fall in pressure, but in a sense, 
also, inversely as the height of the barometer. In other 
words, it will generally be found that the greater the mag- 
nitude of the retreating nian the longer (in terms of 
hours) will the intensity of the on-coming Low be 
delayed. On the other hand, a slowly moving uien, even 
though it be comparatively flat, appears effectively to 
delay the advance circulation of a following Low. Shal- 
low winds, above which it is difficult to raise the kites 
unless much lifting surface is used, are common in the 
rear of HIGHS. 

If the barometer is low and stationary, the surface 
winds may be light, and under such circumstances one 
should resist t!\2 temptation to use large and many kites 
until the preceding fall in pressure has been looked into. 
If the fall has been slow and no very low level reached, 
this, together with the light surface winds, may be con- 
strued as indicating comparatively light winds to a great 
depth. If the barometer is quite low and the preceding 
fall has been rapid, a more or less sudden rise in velocity 
is probable at some altitude that may be as low as 200 
meters above the ground. 

If a flight is made during a period of rapidly falling 
pressure that is below the normal, the winds will no doubt 
be very strong from practically the ground up; in which 
case, if a flight is at all possible, it will naturally be limited 
to few kites. Ordinarily, strong winds do not preclude 
the possibility of a flight unless they attain gale force 
near the ground. Where the strength of the wind limits 


_the number of kites to three or less, flights to nearly 3,000 


meters above ground may be obtained by rapid reeling 
out, and without risk of increasing pull on the reel-in, 
owing to the beating down of the kites as soon as the reel 
is stopped. In such a case care should be taken not to 
reel out more wire than the kites can hold above the 
ground, bearing in mind the fact that the wire will fall 
as soon as reeling in commences. 

When the barometer is low and rising, the winds are 
likely to be more uniform in direction and velocity with 
altitude, and less given to abrupt changes, than when the 
pressure is low and falling. Much the same precautions 
should be observed in either phase of low pressure, 
although in the case of rising pressure there is less prob- 
ability of the pull increasing after the highest possible 


altitude has been attained, the supposition being that 
the winds have already reached their maximum. On the 
whole, it, may be said that falling pressure presents more 
difficulties than rising pressure. Low barometer, owing 
to the complexities of cyclonic ‘circulation, has more 
elements! of danger than high barometer. 

While. the diiferent conditions of pressure met with 
from day to day are of course endless, their relation to the 
probable: velocities may be sumined up as depending on 
the barometric tendency, and the position of the centers 
of high and low pressure areas. The latter qualifying 
circumstance will be the most uncertain to make deduc- 
tions from in the absence of weather maps, but a good 
deal can: be accomplished by careful observation and 
study. In particular should study be directed toward 
determining the probable direction of a nearby center of 
low pressure. When the direction of movement of a 
Low coincides with the direction of the gradient winds 
(with regpect to the surface isobars), there is evidence 
that wingls at the various altitudes average strongest, 
other thihgs being equal, and that when such a position. 
is impending the rise in velocities will be most rapid. 
The trenfl of the isobars can be closely estimated from 
the surface winds, the barograph trace, and the aspect of 
the first kite launched after it is a few hundred meters 
high. 

In estimating the probable direction of the centers of 
high and low pressure from the station at the beginning 
of a flight, the observer should amplify his knowledge of 
the general laws of surface tirculation with observation 
of the wind direction a few hundred meters above the 
ground. Unless surface winds are quite strong and have 
blown from a certain directiog for some time they do not 
give conclusive evidence of the direction of the pressure 
gradient, owing to the susceptibility of light winds to 
local topography and diurnal change in temperature. 
Judgment will therefore often have to be deferred until 
the behavior of the first kite has been observed. 

With a little practice, conclusions concerning the pres- 
sure distribution can be arrived at agreeing quite closely 
with that subsequently shown on the weather map. 
This refegs more particularly to the cold season, when 
pressure conditions and changes are sharply defined. 
With approaching warm weather the whole problem of 
analyzing pressure conditions becomes increasingly diffi- 
cult, and one will often be at a loss to know what to 
expect. This has its compensations, however, in the 
comparative freedom from unsafe conditions (except 
such as are of a local nature) in summer weather. 

The trend of the isobars can be approximated by con- 
sidering the direction of the wind at that moderate 
altitude above the ground where surface friction is sur- 
mounted and to which the kites gradually veer. Abrupt 
changes in wind direction have causes other than surface 
friction. In Lows and in the rear of HIGHS gradient 
winds will be found at only a few hundred meters 
above the ground. While their direction with reference 
to the isobars varies somewhat with the rate of move- 
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ment of the Low or HIGH and their depth varies enor- 
mously in different quadrants, it is sufficient to know 
that the direction of these gradient winds is: approxi- 
mately parallel to the surface isobars, with lew pressure 
on the left. Above these gradient directions the winds 
in a low will ordinarily veer or back to the higher levels 
in which the Low seems to move, depending on whether 
the Low is approaching or receding. In the front of a 
pronounced HiGH the winds will often back from the 
ground up, no veering being apparent at any level. 

In comparing conditions in high and low latitudes it 
may be justifiable to liken them somewhat to conditions 
in winter and summer, respectively, and therefore to 
qualify most of the foregoing remarks in applying them 
to low latitudes in much the same manner as has already 
been done with respect to summer conditions. Per- 
haps all that has been said with respect to nieHs will 
need revision for southern and southeastern States, 
where HIGHS are inclined to stagnate. . With respect to 
Lows, however, it is thought one needs to consider only 
their different average courses in those sections. 

Low-lying dense clouds add te the perplexities of kite 
flying, as they are liable to be a menace in almost any 
condition of low pressure, in any wind direction, and at 
any season of the year. St. clouds, however, are char- 
acteristic as trouble breeders, and any indication of 
St.Cu. blending into St. should be reason for caution; 
and, conversely, St. breaking into St.Cu., should be con- 
sidered encouraging. In warm weather dense St. are 
not necessarily dangerous unless they are moving rap- 
idly and rain is falling or seems imminent. The com- 
bined effect of rain and wind often completely crushes 
one or two kites. It will sometimes tax the initiative 
of the observer when caught in such conditions to limit 
the danger to one or two kites and avoid excessive pull 
on the wire. If a flight is started during the prevalence 
of such conditions, reeling out and the launching of kites 
should proceed cautiously until the absence of any strong 
wind in the cloud layer is assured. 

In the cold season of northern latitudes an additional 
danger attached to heavy clouds lies in the accumula- 
tions of ice or frost on the kites and wire in amounts 
that may be sufficient to cause them to fall in spite of 
fastest reeling in. This danger is present only when the 
surface temperature is in the neighborhood of freezing 
or somewhat below. When low clouds prevail with this 
state of temperature, a certain amount of ice will almost 
always form on the wire; but excessive deposits on wire 
and kites will occur only when the sky is overcast or 
nearly so and the circumstances favor a prolonged ex- 
posure to the clouds. The deposit is caused by the 
minute globules of subcooled water, sometimes having 
a temperature as low as —10°C., freezing on contact 
with the solid surfaces—a process that is facilitated by 
wind. There is very little danger of more than a light 
coating of ice on the wire when snow is falling freely, but 
moist snow with wind may cause an excessive pull in the 
same manner as rain with wind, 
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If, after rising above a strong surface wind, the kites 
float on top of or in the clouds, this fact will be indicated 
by the dynamometer. With freezing temperature, un- 
less the kites can be thrown up higher by reeling in, accu- 
mulation of ice will proceed over a long approximately 
horizontal line of kites and wire and cause them gradually 
to settle down. It is probable that such a comparative 
calm is incidental to the upper surface of the clouds and 
that a successful lifting of the kites will free them and 
most of the wire from the influence of the clouds. If the 
dynamometer indicates that the kites are flying at a good 
angie, a condition of great cloud depth may be present, 
the possible consequence of which will be indicated only 
by a lowering in the angle of the wire and a lessening of 
whatever atmospheric electric potential might have pre- 
viously been recorded. A normal potential will dwindle 
almost to nothing as the wire becomes increasingly bulky 
with ice or frost and lower in angle. Dynamometer read- 
ings can be relied upon only to indicate the approximate 
angle of the kites before they and the wire have had time 
to become heavily coated, after which the pull is inclined 
to be deceptive, owing to their increased weight enabling 
the kites to present more nearly a normal surface to the 
wind. 

When in the judgment of the observer ice conditions 
seem imminent, it is good policy to reel out as fast as 
consistent with a good ascensional rate of the kites, there- 
by penetrating the cloud layer with minimum exposure 
thereto. A good rule to observe in any threatening cloud 
condition is to begin the final reeling in well on the safe 
side of 200 pounds in order to ieave a margin of safety 
for any possible increase in pull later on. 

The circumstance of ice incrustations on the wire, which” 
have been observed as much as a half inch in diameter,’ 
together with the fact that it is most pronounced when 
snow is not actually falling, would seem to indicate the 
absence of some final stage necessary for precipitation, 
when all the other essentials for condensation are present. 
An interesting commentary on this point is afforded by a 
flight made at Drexel in the early spring of 1917. Reel- 
ing in, necessitated by heavily ice-laden kites and wire, 
had proceeded only a few hundred meters when a flash 
of lightning or sudden overcharge ruined the entire length 
of wire out from the reel,* a considerable portion of the 
upper end having apparently been completely burnt. 
The significant fact is that notwithstanding the heavy 
deposit of ice on the wire and kites precipitation was de- 
layed until about or shortly after the accident, which was 
soon followed by a vigorous thunderstorm, accompanied 
by sleet and soft snow. 

As thunderstorms are so much a local phenomenon, no 
general rules can be laid down for detecting their ap- 
proach. No precaution seems ordinarily of avail other 
than listening attentively for thunder on days when con- 
ditions seem to favor thunderstorm development and fre- 
quently breaking the electrostatic ground for evidence of 


6M. W. R. Supplement No. 10 (Aerology No. 5), p. 5. 
«M, W. R. Supplement No, 10 (Aerology No. 5), pp. 5-6, 
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“flash” discharges. By “‘flash’’ discharge is meant a 
momentary mounting of the potential that causes inter- 
mittent sparks at the ground gap, or sparks that may 
even jump the air space in the voltmeter and are syn- 
chronous with discharges of lightning in the vicinity. As 
such irregular charges may be an accompaniment of storms 
passing the station as well as of one approaching it, they 
are not in the majority of cases a warning of unsafe con- 
ditions. Lightning flashes on the horizon should be con- 
sidered in connection with the observed drift at the prob- 
able altitude of such clouds as are visible. The probable 
course of the outlying storm may thus be arrived at. 

A possible indication of thunderstorm development 
miay be inferred from the strong vertical currents of great 
depth that are frequently evident in warm weather from 
the behavior of the kites. If associated with high sur- 
face humidity and increasing Cu. or St.Cu. clouds con- 
ditions are probably ripe for thunderstorm formation. 

Flighis have on a number of occasions been caught in 
thunderstorms, and while the resulting records were 
extremely interesting the danger of personal injury and 
damage to equipment is too great to justify other than 
unavoidable flights in such instances. 

The continuity of daily flights will depend a great deal 
on the vigilance and energy of the station force, as on 
many days when comparative calm prevails a_ brief 
interval of breeze will be sufficient to carry the kites into 
steady sustaining winds aloft. 

Although the average surface velocities are greater in 
daytime than at night, this fact, particularly in warm 
weather, has often the opposite significance in kite 


_flying. This is explained by the fact that convection 


currents, even though they may cause a slight accelera- 
tion of surface movement, have a damping influence on 
the normal increase of wind velocity with altitude and 
are, moreover, a mechanical hindrance to successful 
launching of kites. As already mentioned, they have a 
tendency alternately to depress and elevate the kites, 
which in the case of secondary kites may be so prone to 
cause continual confusion of the kites, cords, and wire 
as to threaten their fall and necessitate reeling in. Flights 
should therefore be started early enough on summer morn- 
ings to assure a thousand meters or more in altitude 
before convection currents are well under way. 
Sometimes on clear, quiet days, during which a flight 
has been impossible, the kites will readily go up about 
sunset, or when nocturnal cooling sets in. It completes 
the often observed paradox, just mentioned, of flying 
conditions and surface wind, as in such instances the 
station anemometer is very likely to record lower veloci- 
ties than at any time during the day. A plausible ex- 
planation is that the sudden cessation of convection cur- 
rents permits the normal tendency for horizontal air 
movement to come into play and that the intense radia- 
tion at that hour confines the stagnant air to those very 
lowest layers immediately above the ground. At Drexel 
this was frequently observed and taken advantage of, 


where it was, moreover, found to be somewhat peculiar 
to south winds.’ 

The foregoing paragraph illustrates one of the many 
causes that operate to mask the possibility of a flight 
from indications of the station anemometer. Notwith- 
standing that it requires at least 5 m.p.s. to balance a 
kite and several hundred meters of wire, velocities as low 
as 1.5 m.p.s. appearing on the register need be no 
discouragement to attempting a flight. 

Much of the text of these notes is not directly related 
to practical kite flying but has been written rather with 
the idea of promoting the interest of the observer. While 
a profound knowledge of meteorology is not necessary to 
practical kite flying, it must be admitted that the greatest 
justification for upper-air investigations will come from 
those stations where the interest of the men is aroused 
in the results as well as in the performance of their work. 

Experience in kite flying will be valuable in the meas- 
ure that it develops not only prescience of danger, but 
confidence in action when doubtful conditions obtain. 
Overcautiousness may spoil or curtail many a flight that 
would otherwise have been safe and high. From what 
has been said it may be gathered that dangerous condi- 
tions for kite flying, apart from those that extend down to 
the ground, are exceptional; and that in the large percent- 
age of cases, when ground conditions permit, a flight may 
be started with all assurance of safe return of the kites. 

Break-aways may be divided into two classes—(a) acci- 
dental, and (6) those caused by overloading the capacity 
of the wire. The former may be largely prevented by 
attention to the condition of the wire, while the latter 
may be subdivided into a number of causes as follows: 

1. Kites floating on top of a shallow wind, or flying at 
a low angle, and finally rising into strong wind aloft. 

2. Wind increasing rapidly soon after beginning reel- 
ing in, 

3. Too long exposure of kites to damp, fast-moving 
clouds. 

4. In rare cases, kites being caught in a thunderstorm 
or sudden squall. 

To these may be added the occasional risk of kites 
falling on account of accumulations of ice, and the 
unsteady effects of light winds or convection currents. 

The prevention of trouble from all of these causes will, 
to a large extent, be under the control of the field force. 
Cause 2 will call for the greatest caution on the part of 
the observer in charge of the flight, but danger from this 
cause will generally be limited to those conditions 
remarked under low pressure (see p. 11), and probably in 
only exceptional cases then. An additional remark in 
this connection, based on but a few observations, is to 
the effect that there is some indication that a condition of 
rising winds, such as might be expected with the approach 
of a strong Low is heralded by a high wind at some low 
or intermediate altitude within the usual range of kites, 
that subsequently spread vertically in both directions. 


7See M. W, R. Supplement No. 8 (Aerology No. 4), p7. . 
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TaBLE 4.—Free-air data from kite flights at Drexel Aerological Station, April, 1918. 
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Tae 4.—Free-air data from kite flights at Drexel Aerological Station, April, 1918—Continued. 
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OBSERVATIONS AT DREXEL, APRIL, 1918. 


Taste 4.—Free-air data from kite flights at Drexel Acrological Station, April, 1918—Continued. 


nw. 
nnw. 
nne. 
nne. 


73 | nne. 


42 | wnw. 
42 | nw. 
42 

60 | nw. 
51 | nnw. 
48 

43 | nnw. 
45 | nnw. 
65 

48 

38 

38 | ne. 


11.2 
12.2 
12. 

2.0 
2.3 
7.1 

—1.5 

6.0 
6.2 


—0.3 


rrr 


962. 5 
962. 5 
974.8 
975.1 
975. 2 
975.9 
976.7 
977.2 
“988.5 
988. 5 
988. 5 
988. 9 
989. 6 
989. 0 
988. 7 


6:44... 


A. 
A.M. 

P. 


7.9 
—2.2 


Tem- 
°C. 


"7:42. 


1:45. . 


o~ 


12:39 


12:47 


9:33. 
10:16. 
10:51. 


— 
ued. 
Surface. 
~ 
Time. Bele Wind. Remarks. 
ve 
Pressure. humid 
ity. Dir. | ‘ 
A.M. mb, % | ml 
| | nw. 
3.93 | nw. 
| | 4.32) nw. 
4.70 | nw. 
4.99 | nw. 
5.14 | nw. 
6.75 | nw. 
5.97 | nw. 
. 4.52 | wnw. 
4.15 | wnw. 
3.29 | nw. 
3.18 | nw. 
2.53 | nw. 
2.28 | nw. 
1. 64 | nw. 
1. 56 | nw. 
1. 26 | nw. 
1.05 | nw. 
| 0.78 | nw. 
0.54 | nw. 
0.84 | nw. 
| 108 | wnw. 
1.21 | wnw. 
1.23 | wnw. 
1.28 | wnw. 
| 1.82] wnw. 
|} 1.88] wnw, 
1.84 | wnw. 
1.54 | nw. 
1,24 | nw. 
1.15 | nw. 
1.05) nw. 
| 0.89) nw. 
| 0.95 | nw. 
| 1.67) nw. 
| 2.59 | nw. 
3.56 | nw, 
| 3.71 | nw. 
| 4,42) now. 
| 4.79 | nnw. 
3.61 | nne, 
3.34 | nne. 
2.89 | n, 
2.71 | n. 
1.92 | n, 
1.61 | nnw. 
1,32 | nnw. 
1.31 | nnw. brizon. 
1.08 | nnw. 
0.87 | nnw. 
0.74 | 
0.59 | nnw. 


t., W. 


halo, 22° radius, from 


9:58 to 10:40 a. m. 
nw 
.) few A. 


8/10 Ci.S 
Cu., w. 
w.; few A.Cu., w. 
22° 


, Wow. 
8:12 to 8:38 a. m. 
7:52 a. m.; 
solar 
20 
t. 
w 


10 Ci., nw. 
1, 700 | $/10 Ci.St. 


1/10 Ci., nw. 
Partial 
5/10 Ci.St. 


Partial solar halo, 22° radius, from 
-| Partial solar halo, 22° radius, until 


:| 2/10 Ci., wnw. 


8, 200 | 2/10 Ci.St., nnw. 
“ae 4/10 Ci.St., nnw. 
.-| 3/10 Ci.St., nnw. 

5/10 Ci. 


2/10 Ci.St., nnw. 


E 
* 


Vel. 


, April, 1918—Continued. 
Electric 
volts. 


At different heights above sea. 
Rel 
| 
| 


a 

< < 

MN 


TaBLe 4.—Free-air data from kite flights at Drexel Aerological S 


| i fie in 

bas in im Wim te ime ie ie fie ie 

iiteiiiim is 6 

Sig iiiigiiiig: ig ig 


q 
j 
i 16 
Remarks. 
Alti 
t 
| Cloudless. 
| 
q 
| 
| 
| 
{ 
H iB hs, be- 
| | nd continued at 
| 
| 
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Altitude of St.Cu. base about 2,750 
Altitude of St. base about 800 m, 
0 St., se. 

base about 900 m, 
3/10 A.St., 7/10 St., se. 


OBSERVATIONS AT DREXEL, APRIL, 1918. 


TaBLe 4.—Free-air data from kite flights at Drexel A 


Station, April, 1918—Continued. 


April 13, 1918. 


At different heights above sea. 


10,000 | Altitude of St.Cu. base about 2,950 


_..| Altitude of St.Cu. base about 2,400 


~ 4 
5 ES > S< 


Wind. 


Humidity. 


MAM 


April 14, 1918. 


tit 


DH 


FAM 


AD AD AD AD DAD OM 


SESE 


April 15, 1918. 


TOMO BONO 


80520—18——2 


Surface. 
Tem- Remarks. 
Alti- at 1 
tude, | Pressure. Pere | 100m. 
Rel. | V8P- | pir, 
pres. 
mb. 
970. d sse. 
| 944. | sse. 
929. | sse. 
| 914. sse. 
id. | 
m 855. s 
848. ss 
823. 
798. | ‘ se 
774. | se 
753. se 
774. se 
798. se 
| 819. | se 
848. se 
873. 
900. j | 
917. 
929. 
957. 1, 
967. 66 8.38 | ese. iss 
955. 73 8. se. 
930. 8.8 0. 53 86 9. sse. 
926. 86 9. sse. 
| 898. 84 8. sse. 
871. 83 7. sse. 
845. 82 7. Ss. 
820. 80 6. s. 
| 812. 3.5 0.47 80 6. s. 
795. ves 82 5. Ss. 
771. 84 5. 8s. 
747. 87 5. sse. 
725. | Fa 0.62 89 4. sse. 
724. BEG 89 4. sse. 
89 4.13 | sse. 
90] 3.80] sse. 
0. 48 90 3.61 | sse. 
90 3.83 | sse. 
91 4.32 | sse. 
—| 91 4.79 | sse. . 
= | | 92| 5.39 | sse. 
_ 0.53 92 5.58 | sse. 
87 5.63 | sse. 
a 80 5.69 | sse. 
ee 72 5.62 | sse. 
0. 73 66 5. 60 | sse. 
ee 66 5.68 | sse. 
64 6. 24 | sse. 
63 | 6.94 | sse. 
— 62 7.77 | sse. 
1.61 61 7.95 | sse. 
eer 56 8. 66 | sse. 
j 53 9.15 | sse. 
| 
| 11. 69 | se. 
til 11. 12 | se. 
| ; 9.76 | se. 
9. 22 | se. - 
8.76 | se. 
7. 83 | sse. - 
7.37 | sse. 
7.30 | sse. 
7.21 | sse. 
7.15 | s. 
: 6.96 | s. 
6.78 | s. 
6. 83 | s. 
6.97 | s. 
6. 80 | s. 
6.79 | s. 
7.71 | s. 
8. 60 | sse. 
: 9. 66 | se. 
De- 0. 61 | se. 
at 0. 65 | se. 
‘ 1. 88 | se. 
| I 2. 39 | se. 
| 


18 SUPPLEMENT NO. 13. 
TaBLE 4.—Free-air data from kite flights at Drexel Aerological Station, April, 1918—Continued. 
‘ April 16, 1918 (No. 1). 
Surface. | At different heights above sea. 
: Rela- Wind. Humidity. Wind. Remarks. 
Pressure. humid- tude. | Pressure.| pera- ito m potential. 
ure. | ity. | pir, | Vel. | tare, | Rel. | | Dir. | Vel. 
mb °C. % m mb *¢ mb. Mm. p.8 volts. 
962. 1 7.4 | io. 396 962.1 77 7.93 | w. Cloudless. 
500 950.0 78 7.50 | w. 
8:10. 962. 2 7.9 Ww 10.3 |, 753 921.1 3.1 1.20 81 6.18 | wnw. 16.9 0 
962.3 8.0 3 | 1,171! 875.0 8.3 | —0.53 51{ 4.54 | wnw 
250 47 4.19 | wnw 18.4 1,700 
36 3.21 | wnw. 
24 2.12 | w. 
5.2 i 13 15 1.33 | w. 18.8 3, 600 
17 1.46 | w. 
25 1.34 | w. 
34 2.15 | w. 19.3 5,700 
-1.9 0. 86 43 2.24 | w. 19. 6 7, 400 
44 1.81 | w. 
—5.3 0. 66 44 1.72 | w. 23. 0 8, 000 
6.5 44 1.84 | w. 
& 43] 2.10] w. 6, 800 
—0.8 42| 2.40] w. 22.5 6, 000 
41 2.69 | w. 
4 2.3 0. 22 41 2.98 | w. 22.2 4,800 
41| 3.11] w. 20.4 4,000 
.3 41 3.24 | wnw 
| 41 3.38 | wnw 
. 8 | 4.3 0.70 | 41 3.41 | wnw 17.3 2,200 
5.3 | 60} 618) nw. 
71 8.21 | nnw 
730 | 5 9.3 0.96 | 72 8.44 |) nnw 8.2 0 
500 | 51.0 Accuses 61 8.22 | nw. 
| 963.2) 12.4 56 nw 9.4 396 12.4 ]....... 8.06 | nw. 9.4 |..........| Cloudless. 
April 16, 1918 (No. 2). 
396 963. 5 $4.61... 000 53 8.69 | wnw. -----| Few St.Cu., wnw. 
500 * 66 | 8.28) wnw. 
752 923. 2 8.9 1.54 64 7.30 | wnw 
, 000 895.7 69 6.96 | wnw. 
250 869.1 74 6.55 | wnw. 
500 843.0 79 6.16 | wnw. 
548 838. 2 3.0 0.74 80 6.06 | wnw. 
699 822.5 4.5 | —3.06 40 3.37 | wnw Few Ci.St., wsw.; few St.Cu., wnw. 
750 817.3 EB esses 40 3.30 | wnw 
000 792.1 42 3.10 | wnw. 
250 768. 4 45 2.96 | w. 
500 “BS 47 2.75 | w. 
542 741.0} —0. 0. 63 47 2.68 | w. 
2,750 722.5 | —2.1]|........ 49 2.51 | w. 20.8 
3,000 700.0 | —3.7 |........ 52 2.33 | w. 21.6 
3, 250 678.0} —5.3 |........ 55 2.15 | wsw. 22.4 
500 656.8 | —6.9 57 1.94 | wsw. 23.2 
3,750 636.0} —84 60 1.79 | wsw. 24.0 
3, 759 635.0] —8.5 60 1.78 | wsw. 24.0 
, 750 636.0 | —8.4 60 1.79 | wsw. 24.0 
500 656.8 | —6.9 65 2.22 | wsw. 23.4 
3, 250 678.0} —5.4 69 | 2.68 | wsw. 22.8 
3,113 689.7 | —4.6 72 2.99 | wsw. 22.5 
700.0 | —3.8 71 3.15 | wsw. 21.8 
2,750 722.5} —1.9 69 3.60 | wsw. 20.4 1/10 Ci.St., wsw.; few St.Cu., wn w 
745.3 0.0 67 4.09 | w. 18.9 
2,346 759. 5 1.1 66 4.37 | w. 18.0 
2,250 768. 4 2.0 63 4.45 | w. 17.5 
, 000 792.1 4.3 54 4.49 | w. 16.3 
1,975 795.0 4.5 53 4.46 | w. 16.2 
, 750 817.3 3.0. 54 4.09 | w. 8.8 
1,734 819.1 2.9 54 4.07 | w. 8.3 
500 843.0 4.5 68 5.73 | w. 6.5 
1, 431 850.3 5.0 72 6.28 | w. 6.0 
1, 250 869. 1 6.8 66 6.52 | w. 6.2 
000 895.7 9.3. 57 6.68 | wnw. 6.4 
750 922.9 11.8 . 49 6.78 | wow 6.6 
666 938. 2 12.6, 1.33 46; 6.71 | wnw. 6.7 
500 950.0 40 6.73 | wnw,. 6.1 
396 962.5 37, «6.82 | wnw. 5.8 3/10 Ci.St., wsw.; few St.Cu., wnw. 
April 16, 1918 (No. 3). 
961.8 16.8 | 36 6.89 | wnw. ..--| 4/10 Ci.St., wsw. 
950.0 37 6.56 | wnw. 
925.9 13.0, 1.18 38 5.69 | wnw. 4.6 0 | 6/10 Ci.St., wsw.; partial solar halo, 
922.0 39 5.73 | wnw. 22° radius. 
895.0 5.67 wnw. 8/10 Ci.St., wsw.; few St.Cu., wnw. 
868.6 | 61 5.47 | wnw. 


a 
} 
7 
4 
| 
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Continued 
Thunder 


4/10 Cu.Nb. 


feather threatening. 
s. of station at 2:15 p. m. 


at end of flight. 


3/10 Ci.St., ssw.; 3/10 St.Cu., w. 
.| 2/10 Ci.St., ssw.; 1/10 St.Cu., wsw, 


Few Ci.St., ssw. 
6/10 Cu., W.; 
9/10 Cu., wsw. 


3,200 | Cloudless. 


.| Altitude of Cu, base about 2,500 m. 
-.| Altitude of Cu. base about 2,250 m. 


“"2;000'] Few Ci., w.; 7/10 Cu., w. 


*"| Altitude of St. base about 800 m. 


5/10 St.Cu., wnw. 
5/10 St.Cu., wsw, 


‘| 7/10 Cu., w. 
Altitude of Cu. base about 2,450 m, 


1/10 Cu., w. 
0 | Rain began 1:35 p. m. 


..-| 10/10 8t., ene. 


Remarks. 
2/10 CLSt., wsw.; 5/10 St.Cu., sw. 


7/10 St.Cu., sw. 


April, 1918—Continued. 
Wind. 
Electric 
potential. 


33 

wdad 


8 


Humidity. 
54 
52 
49 
45 
45 
44 
62 
62 
6 
6 
62 
63 
64 
6 
60 
54 
49 
43 
37 
37 
35 
40 
4 
43 
45 
48 

9 
51 
53 
55 
57 


68 
87 


At different heights above sea. 


April 19, 1918. 


April 18, 1918. 


7.0 
April 17, 1918. 
7 
9 
9 
3 
9 

0 
3 
7 
5 
3 
2 
0 
1 
9 
7 
6 
4.5 
3 
5 
2 
1.9 
7 
4 
6 
5 
4 
4 


April 16, 1918 (No. 3)—Continued. 


aq | | 2 


OBSERVATIONS AT DREXEL, APRIL, 1918. 


TABLE 4.—Free-air data from kite flights at Drexel Aero 
| 
1, 
1, 
1, 
1, 
1, 
1, 
1, 


gi lig tim ig og ig ie ig 


| 
logical Mtation, 
rh 
| 
| 


- 
gig: 
— 
iii 
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base about 
about 


Ci.St., w.; 7/10 A.St., w. 
peed and all kites fell 


Partial solar halo, 22° radius, from 


3/10 Ci.St., w.; 7/10 A.St., w. 


----| Altitude of A.St» base 


= = < = 


Wind. 


ee 


Station, April, 1918—Continued. 


Humidity. 


= 
8 


5.08 | nw. 


RESBRTSSSR 
pepe 


At different heights above sea. 


GE 


April 21, 1918—Continued. 


OBSERVATIONS AT DREXEL, APRIL, 1918. 


—Free-air data from kite flights at Drexel A 


TABLE 4 


ie Sim ie te ie 


—$$ $$$ 
Surface. 
Pressure. Pressure. ectric 
Pere. | humid- tude. 100 m. 
ure. | “ity. | Dir. | Vel. | Mare, | 100m. | | pap: | Dir. 
| | 
| 
| | 
| 
| w. | 
| | 
4 | | 
5 | | 
| | 
J i 
4 | 
4 
4 
| 
1.35 
-1.5| 1.00 
—4.1| 0.50 
|........ 
—9.8| 0.84 
| 
oh 
—3.0| 0.79 
|, 
CS 
3.5) 1.25 
4.8 


SUPPLEMENT NO. 13. 


tion, April, 1918—Continued. 


Sta 


April 24, 1918. 


TABLE 4,.—Free-air data from kite flights at Drexel Aero 


Remarks. 


At different heights above sea. 


#3 


10/10 A.St., w. 
9/10 A.St., w. 


Vel. 


iad cd od od od od 0d wi wind 
5 


Wind. 


SISLRLSAS 


= 


seek 


Humidity. 


Alti- 
tude. 


April 25, 1918 (No. 1). 


2/10 Ci.St., wnw.; Few Cu., ssw. 
2/10 Ci.8t., wnw.; Few Cu., ssw. 


-| 2/10 Ci.St., wsw. 
1/10 Ci.St., wsw. 


5d oo 
« 


: 


April 25, 1918 (No. 2). 


if 


April 27, 1918. 


Altitude of St.Cu. base about 1,900 


5/10 A.St., w.; 5/10 St.Cu., sse. 


2, 800 Attitude of Bt. Gu. base about 1,800 


4,200 | Altitude of St.Cu. base about 2,600 


go ¢ 
mM 
ae 
on 


BH & 

SR 
CK 
reo an ~~ 
; 
: : 


SS 


i 
22 
3 
4 
| Te | | | 
Pressure. 
ure ap. 
Rel. pres, Dir. Zz 
| 
| 
| 
| 
i 
| 
| | | | 
| 
Cloudless. 
| 60)........ 67| 6. 
| 0.69 5. 
| 62| 5. 
| 54] 4 
| 46 3 7 
1.4] 0.42 39| 2 7 
| 33] 2 | 7 
819.0 26) 2. 
| 814.8 4.0} —0.81. 2: ~ 
| 793.9 40| 3 1 
| 775.7) 20] 030; 56] 3. Cloudless. 
| 793.9 57| 3. 
819.0 57| 3. 3 
| 837.2 0.7} 0.83 | 58} 3 | 
844.6 38 | 3. 
| 871.0 58! 4. 
| 608.0) 88] 
925.9 58| 6 
927.3 7.6] 1.58 | 58] 6 
006.3) 44| 6. | 
| | 
| | 
| 7) 13.8| 42] 6.63 | sse. 
11.6 46 6.28 | se. 
9.5 50} 5.94 | se. 5 
| 8.3 50| 5.48 | se. 
| 6.3 51 4.87 | se. 5 
) 4.3 52 4.32 | se. 5 
| 4.1 52 4. 26 | se. 5 
| 4.3 52 4.32 | se. 5 
6.7 50 | 4.90 | se. 5 
9.0 48 5.51 | se. 
9.4 48 5.66 | se. 
Li. Ba 40| 5.65 | se. 
.6| 13.4 36} 5.53 | se. | 
964. 2 8.0) 
951.8 7.9 
923.3 7.6 |, . 
913.9 7.5 
895.7 6.8 
869.0) 5.9), 
867.8 5.8 
864.3 7.8 
842.8 7.6 |, | 
833.0 7.5 | 
817.5| 6.5], | 
793.0 4.9] 
783. 4 4.3 | ; 
D50 7.0 3.7 |, 
500 2.6! 
50 723.0 1.5 |. 2. 
701.1 0.5 
695. 2 0.2, 


Remarks. 


800 


m. 
Altitude of Cu. base about 1,200 m. 


6/10 Cu., wnw. 
.| Altitude of Cu. base about 2,100 m, 


Altitude of Cu. base about 1,800 m, 


5/10 Cu., wnw. 


10/10 St.Cu., sse. 


..-| Few St.Cu., wnw. 
..| 2/10 Cu., wnw. 


..| Altitude of St.Cu. base about 1,750 


10/10 St , sse 
....| Cloudless 
400 ©Cloudless. 
8/10 Cu., wnw. 


2,300 | Altitude of Cu. base about 1 


“8,800 | 8/10 Cu., wnw. 
4,000 | 9/10 Cu, nnw. 


Vel. 


11.6 |..........] 7/10 Cu., nnw. 
11.6 |..........] 8/10 Cu., nnw. 


Wind. 


pres. 


Vap. 


Station, April, 1918—Continued. 


6.10 | nnw. 


so 


Humidity. 


48 
53 
65 
66 
72 
78 
85 
9 

95 
87 
66 
45 
43 
45 
60 
76 
87 
85 
68 
59 
54 
44 

1 


presses 


At different heights above sea. 


April 27, 1918—Continued. 


OBSERVATIONS AT DREXEL, APRIL, 1918. 


TABLE 4.—Free-air data from kite flights at Drexel Aero 


Prim | w | | 


Surface. | 
| 
Time. Rela- Wind. 
fare. | ity. | Dir. | Vel. | | pir. | 
m 
| | 
| 
| 
| 4 
| 1 
| 10. 44 se. 
6. 08 | wnw. 
5.69 | wnw. 
4.87 | nw. 
4.15 | nw. 
3.88 | nw. 
4 3. 48 nw. 
| 2.97 | wnw. 
4 | 2.53 | wnw. 
2.49 | wnw. 
|} 2.27) wnw, 
4 2. 06 | w. 
1.84 | w. 
1.72 w. 
1.64 | w. 
1.56 | w. 
1. 46 | w. 
1.23 | w. 
1.13 | w. 
1, 28 | w. 
| 4.46] w. 
: 1.78 | w. 
2.13 | w. 
; 2.18 | w. 
2.51 | w. 
2.92 | wnw. 
| 3.28 | wnw. 
3.39 | wnw. 
3 | 3.90) wnw. 
| 4.57 | wnw. 
| §.19 | wnw. 
| 5.38 | 
| 6.66) wnw, 
5.69 | wnw. 
| 6.64 | nnw. 
6.33 | nnw. 
‘ | §.44/ nnw. 
5.29 | nnw. 
‘3 nnw. 
nnw. 
| 4.47 | 
7 | 4.04) nnw. 
| 3.81) nnw. 
| 3.43 | now. 
|} 2.48 | nnw. 
| 1.52] nnw. 
a | 1.60 | nnw. 
|} 2.36) nnw. 
; | 3.32 | nnw. 
q 4.10  nnw. 
| 4.25 | 
4.74 | nnw. 
A 5.15 | nnw. 
| nnw. 
5.49 | nnw. 
5.66 | nnw. 
+ 6.01 | nnw. 
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Station, April, 1918—Continued. 


SUPPLEMENT NO. 13. 


TABLE 4.—Free-air data from kite flights at Drexel A 


April 30, 1918. 


6, 800 | Cloudless. 


“17,500 


Cloudless. 


Wind. 


EE 


. 


BEEBE 


EE 


BEEBE 


Humidity. 


At different heights above sea. 


ar 


OBSERVATIONS AT DREXEL, MAY, 1918. 


TaBLE 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918. 


May 1, 1918 series (No. 1). 


At different heights above sea. 


. 


ASU ddd 


8 

8. 
ll 
15 
15 
14 
“4 
13. 
13 
15 
18 
19 
15. 
15 
“4 
15 
15, 


Humidity. 


Nn 


az 


6 


SO iim Simii@iiii: wiimiiniie:: 
, Si@iimi:ii: witimiie:ie:: 
li sie fine: ie te min iiei:ii: eiiimiimiie:: 
tisis Pim iigiiiiio sitieiie:: 


May 1, 1918, series (No. 3). 


. 
oe 


BERSERE 


tm 
. 


3 

ss 


973.1 
973.1 


25 
| 
Wind. Remarks. 
100 m. potential. 
. Rel. | V8P- | pir. | vel. 
pres. 
mb. mb. m | 
978. 5.07 | sw. Cloudless. 
966.8 | 4.98 | sw. 
937.0 | 4.72 | ssw. 
925. 4.60 | ssw. 
909.8 | 4.51 | ssw. 
889.8 | 4.40 | sw. 
882.8 | 4.05 | sw. 
867. 3.09 | ssw. 
856.8 | 3.08 | ssw. 
830.9 | 3.04 | sw. 
805. 2.99 | sw. 
781. 2.90 | sw. 
758. 2.76 | wsw. 
751.8 | | 2.77) wsw. 
734.8 | 2.66 | w. 
712.8 | 2.49 | w. 
690.8 | | 2.29] wnw. 
687. | 2.25 |) 
690. | 2.29) wnw. 
712. | 2.52 | W. 
734.8 | 2.68 | wsw. 
740. 2.72 | wsw. 
757.8 | 2.92 | wsw. 
781.8 | 3.15 | wsw. 
805.8 3.37 | sw. 
830.8 | 3.60 | sw. 
837. | 3.62 | sw. 
856.0 | | 3.76 | sw. 
882.8 | 4.01 | sw. 
838.8 | | 4.09 | sw. 
902.8 | | 3.92 sw. 
GOS. | } 4.24 | sw. 
936.0 | | 5.17 | ssw. 
939.8 | 65.51 | ssw. 
964. 6.48 | sw. . 
976. | 7.00 | sw. Cloudless. 
May 1, 
396 976.5 | Cloudiess. 
500 064.8 | 
670 945. ot 515 
750 936. | 
1,120 895. &. 2,700 
1, 250 S81. | | 
1,500} 855. | 
1,750 829.8 | 4.8 
2,000 804. 3. 
| 
2,314 77 1 | sw. 
2,500/ 754m sw. 
2,750 1 | wsw. | 
3,000 71) | wsw. 
3, 157 wsw. 
3, 250 68a wsw. 
3,500 9 | wsw. 
3,714 wsw. 
3,500 66 wsw. 
3, 250 | sw. : 
3,049 707 | 9 | sw. 
3,000 71m) | 3 | sw. 
a] 750 | sw. 
2} 500 | sw. 
24360 76 8 | sw. 
2] 250 3 | sw. 
2] 000 | 7 | ssw. 
| | ssw. 
14750 S25 5 | ssw. 
1, 604 | | ssw. | 
1,500 | | ssw. 
1, 250 KS 
1,000 | s. 
763 8. 
750 | 934m | s. 0 
500 96 | 6.43 | ssw. 
396 | 6.35 | ssw. Cloudless., 
| 
| | | 
.2 14.3 1.50 28 16. 
.6 30 16. 
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. TasLe 5.—Free-cir data from kite flights at Drexel Aerological Station, May, 1918-—Continued. 
da May 1, 1918, series (No. 3)—Continued. 


= Surface. At different heights above sea. 
j | 1] | 
Time. | tem. | Rele- Wind. i ae Humidity. Wind. Remarks. 
Alti- | pressure At Electric 
pre, || tude. Pire. | Va. potential.| 
ity. | Dir, | Vel. | ‘ Rel. | pres, | Dir. | Vel. 
J 
852.7 | 9.0) 0.91 43 4.94 | ssw. | {See | Few St.Cu., wnw. 
802.9 4.3} 0.95 4.40} sw. 14.3 0 
755.0) 4.6 30} 2.54) wnw. 6.2 3, 000 
H 749.2 4.6 | —0.54 27 2.29 | wnw. 5.2 3, 
710.0) © 33 2.14 wnw. 2/10 St.Cu., wnw. 
690.1; —1.2) 0.68 36 1.99 | wnw. 11.2 
710.0. 35 2.25 wow 9.3 |. 
33 | 2.47| w. 7.2 |. 
754.2| 4.71 0.44 2.73 | w. 5.3 |. 
32| 2.75) w. 5.4 
778.91 5.9|........ 37| 3.44| wsw. | 8.0 
803.3 | 41 4.11 wsw. 10.6 
828.2 | | | 46| 4.97 | sw. 13.2 
853.6 50 | 5.82! ssw. 15.8 
857.9 9.4| 0.96 51 | 6.01 | ssw. 16.2 
879.4) 11.4 |........ 48 | 6.47 | ssw. 16.3 1/10 St.Cu., wnw. 
906.0 13.8 | 44| 6.94 | ssw. 16.5 
933.0| 16.2]........ 40| 7.37 | ssw. 
948.3 | 17.5 | 1.38 38 | 7.60 | ssw. 
972.5 we 30 7.24 | ssw. 1/10 St.Cu., wnw. 
May 1, 1918, series (No. 4). * 
| | | 
P. M. | 
| 38 | ssw. 11.2) 396 | 11.2/........ ..| Few 8t.Cu., wnw. 
972.4; 18.3 39 | ssw 11.2) 674 91.2 16.6) 0.76 38} 7.18] ssw. | 18.5 0 
933.0; 16.0]........ 39 | 7.09 | ssw. 
| 972.5) 18.2) 38 | ssw 10.7, 1,387 865.0, 11.2] 0.76 47| 6.25) ssw. | 20.0} 2,100 
972.8! 17.0 42 | ssw. 8.5} 2,164! 787.9 8.9} 0.30 31/ 3.53 | wsw 6.4 3, 600 
2,500 706.01. '1.......< 34 3.18 | wsw 8&1)! 5,200 
973.0 | 17.0 | 42 | ssw 8.5] 3,100) 605.2; 0.1{ 0.91 | | 14.6 |... 
‘ 711.7 | 40 2.80 | wsw 
‘ 734.0) 4.3}........ 38 | 3.16 | wsw Li... 
2 756.8 | 6.8 37| 3.66 | sw. 13.1 4,000 
| 734.6) 9.6| 0.37 4.18|/sw. | 137, 3,600 
803.8 | 36 4.54 | sw. i 
854.0 2 | 40 5.68 | ssw. | 17.5 |.......... 
879.5 | 41 6.22 | ssw. | 
905.8 | 43| 6.92] ssw. | 
926.8 44| 7.41 | ssw. | 21.3 640°) 
933.0 44 7.45 | ssw. 19.6 620 | 
961.0 45| 7.82| ssw. | 12.7} 0 
973.3 45 7.92 | ssw -| Few St.Cu., wnw. 
May 1-2, 1918, series (No. 5). 
P.M | | | 
973.3| 15.1) 45 | ssw 306! 973.3] 45| 7.72) ssw. 8.9 |..........| Few St.Cu., wnw. 
ee 973.3 | 15.0 | 45 | ssw 10,7 713 937.5| 14.9) 0.07 | 46| 7.79| ssw. |........ 170 
973.3 | 15.0 48 ssw 9.8 | 1,122 893.1} 14.7| 0.05, | 2,200 
973.4 14.7 48 | ssw 9.8 | 1,578 846.3} 14.0) 0.12) | 8,500 | 3/10 St.Cu., sw. 
973.5 | 14.6 48 | ssw 10.3 796 928.5 | 14.6 | —0.12 | 33 | 5.48 | sw. 9.3 1,600 
750}; 933.3] 14.5 |........ 35| 5.78) sw. 
| 500! 961.0} 14.2)........ | 44] 7.12 | ssw. 
| 
| | | 
973.6) 48 | ssw. 8.0 396! 973.6] 14.1]........ | 48| 7.72 ssw. 4/10 St., Cu., sw. 
| } | | 
May 2, 1918, series (No. 6). 
| 
973.6 13.6) 46) sw. | 396} 973.6 | 13.6 |........ 7.17 | sw. 3/10 St.Cu., wsw. 
973.6 13.6 46 | sw. | 6.7) 795 928.4) 13.0) 0.15 | 0 
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TaBLe 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918-—Continued. 
May 2, 1918, series (No. 6)--Continued. 


27 


Surface. | At different heights above sea. 
| 
Tem- | | Alti- Tem- as Electri 
Pressure. Pressure. a 
humid- | tude. = 100 m. potential.| 
ture, | Vel ure, | Bel. | | ie. | vel. 
m. 8. m. md. % mb. 
7.6 | 1,127 892.7 32| 5.93 
1,250] 879.7 5.21 
1,500 854.0 23) 3.82 
1,750 $29. 0 18| 2.78 
80 | 1,778 826. 6 17| 261 
1,750} 829.0 17| 2.67 
85 | 1,538] 850.7 17; 3.11 
1, 500 854.0 17| 3.11 
13.2 46 | sw. 9.4 960 | 910.5 2) 3.71 
12.8 49 | sw 7.6 || 667 942.8 27| 4.15 
12.9 46 | sw 7.2 396 | 973.6 46| 6.84 3/10 St.Cu., wsw. 
May 2, 1918, series (No. 7). 
A.M, 
9744] 11.2 52 | sw. 5.8 || 396) 9744] 52| 6.92) sw. 5.8 |..........| 2/10 St.Cu., wsw. 
750| 9345] 13.4/]........ 5.99] wsw. | 21.7 )........ 
974.4) 116 51 | sw. 5.8 927.3] 13.8| —0.63 37| wsw. | 24.4 0 
| 52 | sw. 4.9 | 1,061 900.6} 18.1) —0.72 17| 3.53 | wsw 23.5 1,140 
| 1,500| 855.0] 15.4]........ 19| 3.32| wsw. 
974.6) 12.2 52 | sw. 4.0 2,027 $03.6} 121) 0.62 22| 3.11 | wsw. 13.2| 4,100 | 1/10 St.Cu., wsw. 
974.7| 13.6 46 | sw. 5.8 2,951 718.6 3.9| 0.89 2.10| wsw 15.8| 5,300 
8,200 692. 8 33 2.21 | wsw 
40 | 2.27| wsw. 14.2| 6,000 
974.7| 15.5 41 | wsw. 8.0 || 3,537 668.5} —1.2| 0.89 41| 2.27| wsw 
$000] 146] 27 38 | 3.02] wsw. 
974.6) 16.6 38 | wsw. 6.3 2,716) 740.0) 63] 0.69 36| 3.44) wsw 16.2| 3,500 
759.0 7.8 30| 3.17 | wsw. 14.7 |..........| 2/10 St.Cu., wsw. 
974.4) 17.4 36 | wsw. 85 || 2,368, 771.6] 97| 0.74 26| 3.13 | wsw 13.8| 2,500 
9743] 18.3 32 | w. 98 1,131 893.5 | —1.47 16| 3.49 | wsw. 
w. 8.0) 9291) 140!) 104 27| 4.31) wsw 9.4 0 | 4/10 St.Cu. -wsw. 
w. 85) 306) 9743] 182}........ 33} 6.90 | w. 
May 2, 1918, series (No. 8). 
| 
A.M. 
31 | wsw. | 5&4  396| 978.1) 7.90) wsw. 5.4 3/10 St.Cu., wsw. 
P.M. | 
974.0 | 24.9 2%jssw. 49) 935.3) 194) 0.57 
0940) 24.9 | 1,820 824.7; 14.1) 0. wew. 1,800 
974.0 | 24.6 wsw. | 2,550 755.5 8.6) 0.75 3, 300 | 
973.7 | "25.9 22’ | wsw. 67) 668.9) —0.8 | 0.94 |........ 5, 800 
21 | sw. 7.2 || 3,815) 646.6) —3.2) 0.92 2.15 
le 652.0| —2.6|........ 45| 2.21 
27.5; 20|w. 2,701 733.9) 64) 074 35) 3.36 
| 2,780) 737.2| 67|........ 3.43 
760.0) &6)........ 36| 4.02 
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860 Few Cu., wsw. 
Cloudless 


Cloudless. 


10.7 |..........| Cloudless. 


Wind. 


Humidity. 


: : : : : : : : : HA HSSSSr rr 


sw. 


Cloudless, 


At different heights above sea. 


| 


May 3, 1918. 


May 2, 1918; series (No. 8)—Continued. 


SSSR 


May 4, 1918. 


MOONS OM HH 


Surface. 


. . 
oB 
. 


Time. 
3:12. 


972.5 


| 


EERE 


lie 
tis: 
= 


3:45. 


ST SEM SEIT 


= 
| | | 
| Winds | — | | Remarks. 
Tem- | ‘tive |———_———| alti- om) at 
| ity. | Dir. | Vel. || Rel. | pres | Dir. 
| | | 
| mb. | | mb, | | 
A. | | 
ces: 396 | 8.80 Cloudless. 
805 | 3 | 8.10 
2; 000 | 3.43 | 
9:00....... 2,242 | | 3.16 | | Few Ci., w. 
2,500 re 2.81 
2) 750 | 261 wsw. 
0:31... .. 972.4 35 sw. 12.0), | wsw. 
10:03... | 34) sw. | 10.1) | 0.88 | wer. | 
| | | 3.16! wom. | 
. | 933. 32] | 
| (25.6 3l\sw. 12.0) | 984. 21. 1 32; | 
| 960. 90.0 845m. | 
10:58....... 972.3 | 26.2 Bi sw. | 10.1 | | 972 26. 25 | 8.50 Cloudiess. 
| | | | | | 
21. 13. wsw. 
| 19. w. 
(19.8) w. 
10. w. 
| 22.8) w. 
| 87! 20.8 | 7. w. | 
| 6. w. : 
| 804 | 4. w. | 
| 4. w. | 
| | 3. w. 
738 | | 3. w. } 
| 71 , 2 w. | 
| 66 . 2. w. | 
| | 2. w. 
64 w. 
| 64 | w. 
| ). | w. 
| 2. w. 
734 | | 3.33 | wsw. 
| | 3.38 | wsw. 
7 ). 4.04 | wsw. 
77 4.68 | wsw. 
| | 6.11 | wsw. 
| . 7.23 | wsw. 
| 84: | 8.25 | wsw. 
8 . 8.68 | wsw. 
9.95 | wsw. 
900. 23.8 | 11.36 | sw. 
913.6] 24.9 1.08 | 11.97 | sw. 6.8 
9643 30.1) 28 | sw. 8.9 396) 964.3 30.1 11.95 | sw. 


Remarks. 


aint solar halo, 22° radius, from 
11:20 a. m. dnd continued at end 


10 Ci.S8t., ssw.; Few Cu., ssw. 


9/10 Ci.St., ssw.; Few Cu., ssw. 
| 9/10 Ci.St., ssw.; 1/10 Cu., ssw. 


4/10 Cu., ssw 
6/10 Cu., sw. 
7/10 Cu., sw 


.| 7/10 Ci., ssw.; Few A.Cu., sw. 
4/10 Ci., ssw.; Few A.Cu., sw 
.-| 3/10 Ci., w.; 2/10 Cu., ssw. 


>| 7/10 Ci., ssw. 


0 7/10 Ci.S8t., ssw; Few Cu., ssw. 


----| 2/10 CL, w.; 6/10 Cy., ssw. 


Wind. 


ical Station, May, 1918—Continued. 


Humidity. 


At different heights above sea. 


May 5, 1918. 
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29 
| 
Time. Tem- Rela- Wind. 
Pressure.| pere- neal 1 | | pressure. paw | 
ure. | ity. | Dir. | Vel. | ture, | 100m. Rel. | Dir. Vel. 
% | mb, 
| 13.45 | ssw. 
12.76 | sw. | 
| 11.06 | 
10.88 | ws 
| 11.99 | ws 
12.99 | ws 
} 12. 67 | ws 
| 11.33 | 
| 1 
| 
| 
| | 
| 
| | 
| 
| 
| | 
| 
| 
| 
| | | 
| | 
| 
| | 
| | 
| 1 | 
| 
| 
| | 
| | 
| | 
| | 4 
| 
| | 
| 
| 
| 


Remarks. 


2/10 Cu., sw. 


Rain from 7:32 to 8:53 a. m. 


4/10 Cu., sw. 


‘| Faint thunder heard. 


4/10 St.Cu., sw. 


000 | 3/10 Cu., sw. 


“9 
24 


e of Cu. base about 3,800 m. 


i 
= 
E 
2 
E 25 
3 = 
Siiiii igiig i: gigic:: 


Wind. 


Humidity. 


At different heights above sea. 


May 6, 1918—Continued. 
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May 8, 1918. 


S S19 


Surface. 
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Time. 


30 


2 


Fa 


oh eee 
oT 
es 
. 
eee 
© 
6 8 
eee 
ee 


ees 69 
$a hes 
8 


4/10 Cu., sw. 


2/10 Cu., sw. 


7, 


10, 000 


6 |. 


10. 21 ssw. 


May 9, 1918. 


* More than 50,000 volts, 


"34 | 


"32 | wsw. 


. 


Tem- | Alti Tem- | a Electri 
humid- tude. potential. 
tare. ity. | Dir. | Vel. ure, | 100m.) Rel, pap: | Dir. | Vel. 
P. M. mb. | % m. mb. % mb. ™. volts. 
2:08 | 26.5 40 | wsw. 8.3 || 900.7) 209] 141 53 | 13.10 | sw. 7. 0 
| | | | | 
| 
8:57... 963.1 | 22.0 57|sw. | 98! 57 | 15.07 | sw. 
| | 9 _ 58 | 15.15 | sw. _ 7, | 
968-1 55 \ssw. | 8.9 || 8 20.7| 0.21, 60) 14.65 ssw. 20.0 
8 15.0|........, 61] 10.4 12.4} 18,500 
9:46.22 968.1 56 ssw. | 8 13.2 0.76 61 | 9.2 10.0) 8,000 
2) 7 6.6 |.....-..| 7.4 
25.4 ad "407 2.6 |" 0.86 6.3 11.7 6,000 | 
—4.2 | 0.79 | 15.1)... 
| 4, 6 3.98 | wsw. 15.0 |... 
3, 6 eS 4.48 | wsw. 14.9 |... 
| 3, 5.02 | wsw. | 14.7}... 
5.15 | sw. 14.6 
963.4) mets ‘ssw. 2 7 6.9 0.80 6.87 |sw. | 14.3 
7 7.06 sw. | Ml 
P.M. 
37 ssw. | 9.8 | g48.6| 18. | 0.86 31| 6.52|ssw. | 13.7 
| 725) 32) | aol... 
908.0) 84] 927] ssw. | 12.3 | 
13:97. 961.8 | 80.0 32 | ssw. | 12.1 || 928.1) 25.8) - 35) 11.09] ssw. | 114 
| 950.0} 28. 33 | 12.84] ssw. | 11.5]... 
| | | 
12:38 941.0} 28.0, 27] ssw. 15.2 || 941.0/ 28.01........ 15.2 |..........| Light haze. 
930.0/ 26.6/........| 30] 10.45 | ssw. 
904.0 23.3 | 37 | 10.59 | sw. 
| 878.0) 20.0 44| 10.29 | sw. 
12:49 941.0 | 23.0 28 ‘ssw. 16.5 || 874.0} 19.5 | 45 | 10.20 | sw. 17.5| 5,000 
| 852.8) 17.0 57| 11.05|sw. | 1%2|.....-...- 
| 803.9] 10.9 | $5 | 11.08 | sw. - 
27.5 | wsw. | 16-1 795.9, 9.9} | 90 :10.98 | sw. 
TREN 756.5 8.2 | 63| 6.85|sw. | 19.4 6, 
1:39 91.1 | 27-0) 725.3) 6.7| 0.42 40| 3.92) sw. 
712.0 | 5.8 39 | 3.60 | sw. 20.8 | 
26-1 | 634.1) 3.9] 0.61 38 | 3.07 | sw. 
690.3 4.4 39 | 3.26) sw. 1 
711.0| 5.9|........| 45] 4.18] sw. 8 
732.9| 7.5|......... 50] 5.18] sw. 5 
2:19 941-1 | 25.1) 36 | wsw. 751.9| —0.37 54| 6.12 | sw. 2 
2:23 941-1 | wsw. "17-9" | 77.3| 8.7| 6.63| 79| 880|/sw. | 
803.3} 10.4|........) 82] 10.34] ssw. 8 
2:31 941-1 | 25.035 | wsw. | 18.8 || 818.2) 114| 0.87 84| 11.32 | ssw. 2 
852.5| 14.4|......... 75] 12.30| sw. 
2:5( | | sw. i7-9 881.2| 16.9| 1.39 67 | 12.90 | sw. 6 7,200 | 
903.5} 19.9/......... 55] 12.78] sw. 
930.0] 23.4 42 12.00 | sw. 0 6,700 | 
3:1 24.8 36 | sw. 86) 11-27 | sw. 2 | §0Cu., sw.; light haze. 


31 


Remarks. 


.| Few Ci.,w. 


2,900 | Few Ci., w. 


Electric 


Few Ci.,wnw. 
Few Cu.,n. 


3/10 Ci.St., 


wnw.; 
wnw, 


wnw.; 3/10A.Cu., wnw.; 


u., 


3/10 Ci., wnw.; 3/10 Ci.St., wnw. 
4/19 Bt. 


3/10 Ci.Cu., 
3/10 Ci.St. 


| 2/10 Ci., wnw.; 3/10 A.Cu., wnw. 


a.m. 
Altitude of St.Cu. base about 


| 


| 


2/10 Ci., wnw.; 1/10 8t.Cu., wnw. 
&, 000 wnw,; 2/10 A.Cu., wnw. 


ee seme ~ 


6,000 


| 


0 3/10 A.Cu., wnw.; Few Cu., nnw. 


780 


7/10 St.Cu., wnw. 


Wind. 


Humidity. 


At different heights above sea. 


May 10, 1918. 


May I1, 1918. 


TMH 


May 12, 1918. 


$38 
$3 


. 


OD 


7.2 


3.1 
5.4 
6.7 
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36 | n. 
36 | n. 


47 | n. 


| 


nnw. 


5.8 


52 | wnw. 
42 nw. 
44 | nnw. 


41 | n. 


38 | n. 
40 
37 
38 
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8.7 
10.8 
10.8 


14.4 


10.7 
12.9 
13.7 43 
14.3 
15.0 


970.3 


970.4 


mb 


A.M. 


966. 8 
966.5 


966. 
966. 


| 


961.7 
961.8 
961.9 
962. 
962.2 


14.1 


| 
| 


14.7 
15.6 
15.5 


| 


A. 


‘3 


9: 


A.M 


| 


9:48 


10:28... 


Surface. 
Tem- | tive any. Tem- | At 
Pressure. — tude, | Pressure. 100 ma. | ve potential. 
| ity. | pir. | Vel. | Rel. | | Dir. | Vel. 
°C. % mb. | % mb. p. volts. 
8.7 47 | n. 4.0 396 5.29 | n. W. 
|| ooo | 900. 
250 87: 5 | nnw. .. 
500 S4 nnw. 
683 8 | 0.39 9 | nnw. 3.8 | 5,000 | 
750 | 82 | 5 | 
80 | —0.30 3 | mw. 
| 8 | nw. 
74 — 2 | wnw. 
| |........| 2| w. 1 12, 000 
71 68 0.23) 1) w. 1 
50 | — 3\ w. 1 
50 | | a1 wnw. 
3; —0.92 27 wnw. | 4,500 
51 82 | 0. 67 23 nw. | 
S4 28 nnw. | 2,200 
P.M. 
970.0] 12.2 30 | nne. 946.5 1.86 “ 4.72 | nne. | | 
33 nne. | 33| 4.57 | nne. | 3.1 1/10 Ci., w. 
12.7 37 | ene. 6.7 || 396 966. 5.44 ene. 
35 | ne. 785 922. 5. 1.80 46 21 | ne. 
9665) 14.9 | 34 | nne. 1.6 | 1, 138 883. | 2. 0.88 | nne. &5 
966.5 14.8 | 34) n. 7.2 || 1,596 834.) —1. 1.00 61 n. 
14.7 34 on. 5.8 451; 960.8) 6.00 53) 
5) 144 35 | nne. 6.3 35 nne. 6.3 |..........) §/10Cu., 
| 
| 
| 
| | | | asi | 6.69 | wnw. 3. } 
|} 10.3 6.52 | wnw. 4. . 
|} 8.5 5.55 | nnw. 11. 
1 | 6.4 4.90 | nnw, ll. 
1 | 44 4.35 | nw. 11. 
1 2.8 3.96 | nw. ll 
2.2 3.87 | nw. 11. 
2 0.2 3.55 | wnw. 11. 
2.6 3.15| wnw. | 
1 2 2.6 3.15 | ll 
2 2.90 | wnw. ll 
2 OB 2.72 | wnw. 10 
mm 2, 8.1 0.77. 2.52 | wnw. 10 
| 2.45 | wnw. 10. 
| 3, | 10.3 j........| 2.12} wnw. 12. rain from 9:31 to 9:35 
3, 652.) —12.1|........ ae. 
3, 632.8 | —13.9|........! 1.57 | nw. 14.7 |..........| 4,100m. 
9.8 3, 625. ips 0.74 | 1.49 | nw. 15.1 | 10, 300 
3, 696. 2.60 | nw. 14.9 8,200 
2, 720. 3.06 | nnw. 
2 3.57|nnw. | 14.8 |.......... 
2 0) 0.66 4.45  nnw. | 14.7] 5,000, 
96308 | | 6.3 | 1 .8 0.95 2.91 n. 15.8 3,200 
963.7 | ie. | 6.3) 4 2.27 13.9 


Remarks. 
4 
2/10 St.Cu., ssw. 


St.Cu., wsw. 


Cloudless 
Cloudless. 
Few St.Cu., wsw. 


. 4/10 Ci.St., w.; 2/10 A.Cu., w.; 2/10 
| 4/10 Ci.St., w.; 4/10 St.Cu., wsw. 


‘| 5/10 Ci., w.; 2/10 St.Cu., ssw. 


4/10 Ci.St., w.; 4/10 St.Cu., w. 
...-| 6/10 Ci., w. 


1/10 St.Cu., wsw. 
3/10 St.Cu., wsw. 


Vel. 
1 
1 
1 
1 
1 


Wind. 


, May, 1918—Continued. 
Electric 
potential. 
2 


Humidity 
67 
70 
75 
57 
52 
37 
35 
34 
33 


At different heights above sea. 


zg | 85828 


TaBLeE 5.—Free-air data from kite flights at Drexel Aerological Stati 


0 
3 
0 
2 
2 
0 
0 
2 
0 
4 
i 
0) 
3 
0 
| s 
x 
s 
0 
3 
0 
3 
6 
5 
1 
0 
8 
0 
0 
l 
0 
1 | 
0 | 
7 
4 | 
5 | | 
0 
1 
| 
5 
5 | 
| 
5 | 
| | 
4 
| 
4 | | 
| | 
| 
| 
1 | 
5 
2 
2 | 
5 
| 
| 
) 
| | 
’ 
» | 


OBSERVATIONS AT DREXEL, MAY, 1918. 


Tas.E 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918—Continued. 


May 16, 1918—Continued. 


3/10 ene. 


Altitude of St. base about 950 m.; 


tude of St.Cu.base about 750 m. 


At different heights above sea. 


3 


| | 


SEER 


it ig ig figiigiigis eis 


e 
33 
Surface, 
Humidity. Wind. Remarks. 
le. | 
R Dir. 
mb. % mb. 
D5 87] 30 6.39 
4 897 30 7.55 
50 92 31 9.25 | 
40 93 31 9.94 
500 94g 28! 10.84 
B96, 96() 26 | 11.55 ssw. 
| 95: 
92: 
894 
| 
| 
| 
84 18. 
78 | 16. 
69} 14. 
73 | 14. 
79} 14. | 
79 | 14. 
77| 13. 
75} 12. 
77 | 13. 
78 | 14. 
79 | 14. 
82; 15.8) 
86 15. 
96 17. | ssw. 
396 90 18.81 | sse. 
500 90 | 17.44} s. 
750 90 14.67 | ssw. 
756 90 | SSw. 
100 79 | SSw. 
77 54 | ssw. 
0 53 | | ssw. 
51 y 
50 49 8 
61 49 | s 
00 48 s 
0 45 | s 
50 44) 
42 43 | s 
41 | | s 
0 33 | | Sw. 
181 25 | sw. 
00 28 | | Sw. 
50 27 | | Sw. 
)00 30 | | Sw. 
50 32 | Sw. 
B55 33 | Sw. 
50 32 | sw. 
0 30 | Sw. 
750 28 sw. 
27 Sw. 
28 Sw. 
P50 29 | Sw. 
00 | 30 Sw. 
750 31 Sw. 
86 | 32 | Sw. 
00 34 Sw. 
250 39 | Sw. 
00 45 | sw. 
R12 49 Sw. 
50 49 | | sw. 
500 49 | ssw. 
0 49 | ssw. 
250 60 | ssw. 
, 143 68 | ssw. : 
, 000 67 | ssw. 
750 66 | 
720 66 16.12) 
500 63 | 19.26] s. 
306 21.09 | s. 
80520—18——3 


1/10 St. Cu., sw. 


wsw. 
.; 8/10 Ci.St., wsw.; 1/10 St.Cu., sw. 


...--| 4/10 Ci.St., wsw.; few St. Cu., sw. 


Cloud!e3s. 
4,100 | Cloud!ess. 
600 | 8/10 CLSt., 


Few Cu., nw. 
Few Cu., nw. 
6/10 CLSt., wsw. 


3/10 C1.8t., wow. 


8.5 


| 


dd 


EERE 


1 
1 
1 
11 


At different heights above sea. 


S 
M 


Taste 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918—Continued. 


Pie is Sis is iiiieiiii gig ii ie ie 

Pile in iin einiiiiiieiiitie 

miimiiiie: iia eimiiinis 


13. 
Wind. Remarks. 
| poten: 
Dir. 
wnw. Few Cu., wsw. 
72 | wnw. 
bo | nw. 
24 | nw. 
25 | nw. 
15 | nw. 
3 | wnw. 
wnw. 
14 | wnw. 
wnw. 
| wnw. 
wnw. 
Bl | wnw. 
24 | wnw. 
LO | wnw. 
D4 | w. 
Ri | w. 
71 | w. 


OBSERVATIONS AT DREXEL, MAY, 1918. 


TABLE 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918—Continued. 


May 28, 1918 (No. 2). 


8. 


Cu, 


4/10 Ci:St., wsw. 


At different heights above sea. 


.| 3/10 Ci.St., wsw.; 1/10 8 


.| 7/10 Ci.St., wsw. 
3,000 | 1/10 Ci.St., wsw.; 1/10 St.Cu., s. 


Few Ci., wsw.; few St.Cu., 


0 | Few Ci., wsw.; few 8t.Cu., s. 


.| Few Ci., wsw.; 1/10 St.Cu., s, 
.-| 2/10 Ci.St., wsw.; 1/10 St.Cu., 


8/10 CL.St., wsw.; 4/10 8t.Cu., s, 


& 


FOPFDOSO 


SSS 


B88 | Said iid 

giligigis 


May 20, 1918 (No. 3). 


3/10 Ci.S8t., wsw.; 3/10 8t.Cu., s. 


y heard to wsw. at 
. m. 
wsw.;*1/10 8t.Cu., ssw. 
, wsw.; 4/10 8t.Cu 


10 A.St. 
the w. and sw. of station. 
kite broke away at 11:29 p. m. 


10:19 


Thunder faintl 


000 | 4/10 A.St., wsw.; 2/10 8t.Cu., s. 


. 
MOM ANOS 


May 20, 1918 (No. 4). 


SSERERZESEE SES 


35 
| 
Wind, | Humidity. Wind. 
Tem- 
Vel. | — tare, Rel. | V8P- | pir. | vel . 
pres, | 
™.p.8.|\| 
9.8 396 0 
500 4 | 
10.7 742 6 
750 5 | | 
1,000 4 
1/250 3 
8.0 || 11480 3 
1/500 2 | 
1,750 6 
2,000 0 
&9 || 2,161 0 
2,250 4 
2 
2,750 | 
10.3 || 2.855 4 | 
3 
4 
5 } | 
14.8 || 13920 3 
7 
1,250 8 
| 
"750 | He | 
12.5 396 2 ; 
| | 
965.1 4 | 10mm] | | Ci.8t., wsw. 
954.0 3 | ga] 
926.9 7 | 37 l 
921.5 2 1 | 
900.2 1 1 
874.6 6 | 4 
849.4) | 
827.4| 11.9 | 54 2 
824.4} 11.7 | 84 2 
799.7/ 10.5 | 87 2 
775.8) 9.2 @ 
752.5 8.0 63 
732.9; 6.9 | «65 
730.1 6.6 | 64 
708.2! 44 | 59 ° 
686.7| 2.3 | 54 
708.2; 4.1 59 
730.1 6.0 64 
739.0) 6.8 66 
752.0) 8.2 66 
763.4 9.4 65 
774.8 8.6 3 
778.7 8.3 | 76 
798.9, 9.4 74 
823.7; 10.8 72 2 
9 3/10 Ci.8t., 3/10 8t.Cu., 
873.3/ 14.5 10. 
899.0} 16.7 59} 11. 
925.9; 18.8] 11. 
926.5! 18.9 11. 
953.0; 20.8 54 | 13. 
964.6) 21.6 54) 13. 
964.8) 21.1 10. 
952.9| 19.9 17. 
934.8 | 17.9 | 27 
| 925.9] 17.5} 27. 
| $99.1) 16.4) 28 
873.2} 15.3} 28. 
859.5 | 28. 
847.4) 13.7 27. 
835.4) 12.7] 27 
822.7/ 12.1 27. 
798.7| 10.8 26. | 
788.1 10.3 71 | 26. A 
798.7 11.2 72 8. | 26. | 6/ 
822.7} 13.3 73 ssw. 24. 
540! 843.4) (15.1 74 | 12.70 | ssw. 23. 
847.4) 15.4 70 | 12.25 | ssw. 22 
379; 850.5) 16.5 58 | 10.89 | ssw. 21. T to 


SUPPLEMENT NO. 13. 
TasiE 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918—Continued. 


May 21, 1918. 


sse.; 1/10 St., sse. 
Altitude of St. clouds about 700 m. 


At different heights above sea. 


3/10 St.Cu. 
615 4/10 St.Cu., s.; 3/10 St., sse. 


6, 500 | 3/10 Cu., sw. 


1,300 | Few Cu., 


«sseee----| Few Cu.Nb. on sw. horizon. 


Few Cu., Sw. 


Qi: ii} 
i ~ 


‘ad 
BSR 


aa 


aad 


CACM 


TON 


958. 4 


33 
i is g 2:8: ig 
© tin io 


: 
ore . . 
e * . 
: a: : : 
: 

- - . . . 


May 22, 1918. 


6/10 Ci.St., w.; 2/10 St.Cu., sw. 


wsw.; 3/10 Cu., ne. 


«eeeeee--| 2/10 St.Cu., wsw.; 7/10 Cu., ne. 


2/10 St.Cu., 


get 2232 


6 


5.8 |..........| 4/10 Ci.St., w.; 2/10 St.Cu., sw. 


6. 


gs 
RR 
Hd 


64 


67 


TH 
43 


May 23, 1918. 


; 3/10 St.Cu., w. 


wsw.; 6/10 A.St., wsw. 
10 §t.Cu., s. 


WSW.; 


of St.Cu. 


about 2,100 


» wsw.; 9/10 St.Cu., sse. 
to ssw. at 
rain at 


y loud thunder 


g 


OM NOAM MOI 


52855222225 


mi oii in re 
Si is Si iss 
<i eiiiciiie is Sion imi iin: ie 
Si giiis ig iiig: in is 


36 
| 
| 
Time Humidity. Wind. Remarks 
Pressure. Pressure — | 
| Vap. 
| Rel. | | Dir. 
AM. mb. °C, | 
968.6 23.0 |. | 
10:26.........---.| 958.6 19 | 
| 958. 4 | | 
| 
| | 
5.3 |. 
4.9 | 
5.4}. F 
7.7 |. | | | 
10.1 |. 
959.0 764. 6.01 | wsw. 
) 772. 43 6.11 | wsw. 
LU 795. 13.8) |. 42 6.67 | wsw. 
0 819. 4l 7.27 | w. 
843. 39 7.70 | w. 
| 959.3 | | s 862. 38 8.09 | w. sw. 
869. 47 9.95 | w. 
959.5 889, 75 | 15.58 | wsw. 
895. 73 15.75 | wsw. 
959. 5 b3 924. 64 
948. { 58 | 17.12 | w. 
959.6 | 959. 62 | 17.08 | w. 
| | | 
= : 
0 
| 945.1 
936.9 73 
909. 1 80 
882.2 87 
868. 5 91 
| 882.2 87 
909.1 80 
936.9 72 
953. 4 68 
965.0 63 
977.0 57 5/10 Cu., ne. 
396 8 | | | 
590 0 | 
750 5 | 
} 769 8) | 
915 4) | 
| 000 9 | | 
| #170 7 
250 1 
| [500 1 | 
750 | 
: , 934 6 | | 
| 000 0 
250 .0 
| | base 
| .8 
| 250 
| 805.8 | 
| 9,750 830.3 
| 9,500 855.5 
8,412 864.9 | 
881.8 | 
| 105 897.2 
1,000 908. 6 
| 933.2 
750 936.0 
500 964.1 
396 976.4 | 


OBSERVATIONS AT DREXEL, MAY, 1918. 


TabLe 5.—Free-air data from kite flights at Drexel Acrological Station, May, 1918—Continued. 


May 24, 1918. 


10/10 St.Cu., w. 


began at 
sw. 


w.; 3 
rain 
from 
Ci.St., w.; 6/10 St.Cu., sw. 
CiL.St., w.; 2/10 St.Cu., sw. 


At different heights above sea, 


3/10 CL, wsw.; 7/10 wsw. 
8/10 CL, wsw.; 7/10 CLSt., wsw. 


7/10 Ci., wsw.; 3/10 St.Cu., w. 
7/10 wsw.; 3/10 Ci.St., wsw. 


.| So'ar halo, 22° radius, 
9/10 CL.St., w.; 1/10 8t.Cu., 


1007 CLSt., w.: 7/10 St.Cn., sw. 
eather 


co 


May 25, 1918. 


Saas 


SES 


May 26, 1918. 


.| Altitude of St. base about 650 m. 


.| 10/10 St., ne. 
.| 10/10 St., s. 


ES 


NNNN 


| te ileiiiiieiiiin ie ie iw fie 

; | is iiiiieiitie is fie ini ie 


aig isis 
is is is 
2% 
ai: 
ai : 
SiS iz 


37 
I 
Alti- om | Wind. Remarks. 
tude. | Pressure. pe | ¥ | j 
A | Rel. | pres, | Dir. | Vel. | 
| % m | 
| | | 
| 68} 
| | 70 | 
| | | 76 | Sw. 
| } sw. 
| sw. 
| sw. 
Sw. 
sw. 
| | ow. 
Sw. 
| sw. 
| | 
iw. 
| iw. 
| | 
iw. 
| 
sw. 
| sw. 
| | | 
| | 
| ‘6:32 
| m. 
| | 
| | | 
| | | 
| | 
| | 
| 
| 
| 
| 
90} 15.15) nne. 
93 | 14.85 nne. 
98 | 14.30 | ne. | 1,000 
| 15.40} ne. 
97 | 15.70 | ne. 
| | 97] 15.70 | ne. 
97 15.91 | ene. 
92} 16.39 | ene. 
| | | | 87 16, 08 | ene. 


May 27, 1918. 


SUPPLEMENT NO. 13. 
Tape 5.—Free-air data from kite flights at Drexel Aerological Station, May, 1918—Continued. 


of St. base about 650 m. 
St. base about 750 m. 


8/10 St.Cu., sw. 
.; lightning to wsw. 


6/10 Ci.St., w.; 3/10 8 .Cu., sw. 


Sprinkling rain from $:01 to 8:30 


prinkling rain from 11:56 a. m. to 
Altitude of St. base about 1,100 m, 
Rain from 12:53 p. m. to 1:20 p. m 


At different heights above sea. 


‘| 710 Ci.St., w.; 2/10 St.Cu., sw. 


| 6/10 Ci.St., w.; 3/10 Cu., ssw. 


D 

s 


Humidity. 


AW 


PMO 


AM 


38 
| 
| | (wine. 
Rel. | V8P- | pir 
% | mb. 
86 | 15.63 | nne. 
} 13:36 | 89 | 15.17 | nne. 
19-45 nne. 
94| 14.26} ne. | 
i 94| 14.35) ene. 
94| 1435 | 
94| 14.35) ene. | 
“2:48 94| 14.65 \ene. | 
93 | 14.29 | ene. 
§ ne. 
| 87 | 15.52 | ne. 
3:09 85 | 16.26 | ne. 
396 , SW. 
ste 500 | 
| 
750 | | 
000 | 
1¢ | | 
pres 250 | | 
500 | 
750 
8:37. 
000 
= 750 | | 
500 
442 | 
an 250 | | 
000 
pov 500 
9:18. 396 | | 
| | 
8:09 
“8:16 
8:2¢ 
| | 
} 
| 
| | 
| 
10:30 
won 
10:48 
11:08 
11:04 
| 
11:29 | 
| | 
86 | 19.87} s. SW. 
85 | 19.15 | s. 
| 
164 s. } 
| 
69 12.31 | ssw, | 
62} 10.04 | ssw] | 
12:42 60; 9.47) | 
60| 9.71 | ssw] | 
64| 11.20) sswl | 
| 66 12. 47 s. 
| 69 | 14,06 | s. 
1:1 | 70 | 14,63 | s. | 
71 | 16.40 | ssw. 
| 72) 17.69 | ssw. | | 


3/10 St.Cu., sw.; 4/10 Cu., sw. 


lectric 


. 
. 
. 
. 


stoi: 
aes 
33 +5 


2/10 8t.Cu., sw. 
2/10 Ci.St., 


1/10 CL.8t., w.; 3/10 Cu., sw. 


. . SE. - yf 
. . ere . * 


Vel. 


Wind. 


At different heights above sea. 


June 1, 1918, 


. - . . . - ee oe . ee es . . re 


Alti- 


tude. 


OBSERVATIONS AT DREXEL, JUNE, 1918. 


TABLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918. 


8:8 ig is Pigs iiiiigiiiigig:: iis 


* Voltage varying suddenly between 2,000 and 1,000 volts, 


39 
Surface. 
Time. Rela- Wind. Humidity. | Remarks. 
Tem- | ‘tive | || Tem-| 
Pressure pera | humic ito m. Ve 
ity. | Dir. | Vel. . Rel. | pres, | Dir. | 
mb. | mb, m.p.g| volts. 
896 962.7 12.63 | w. 5.9 |..........| Cloudless. 
 §00 951.0 | | 1.70 w. 
614 938.5 10.65 | wnw. 17. 0 
750 | 923.6 | 9.82} wow. | 
1,000 897.1 | 8.34) nw. 
1,250 871.7 | 6.91 | nw. 15. 0 
1, 285 868.1 6.73 | nw. 
1,500 846.5 6.29 | nw, 15. 
| 4.750} 821.7 5.87 | wnw. | 
B16 815.4 } 5.78 | wnw. 15. 840 
000 797.4 5.16 | wnw. ON | 
250 773.8 4.47 | wnw. 
5 750.8 3.86 | wnw. 18. 1,600 
50 728.5 3.32 | wnw. 
4000 706.7 2.76 | | 
5 702.6 2.70 | wnw. | 20. 2,100 
| | 685.6 37| 2.70) wow. | 
500 664.8 41 2.60 | wnw. 20. 2,700 ; 
$750 644.9 46 2.46 | wnw. | 
000 625.3 50 2.26 | wnw. | 
| 030 622.3 51 2.26 | wnw. 19. 3,400 
| 625.3 51] 2.31) wnw. | 19.8].......... 
50 644.9 51 2.70 | wnw. | | See 
| 500 664.8 3.14| wnw.| 
250 685.6 51 3.58 | wnw. 19. 2,000 
707.1 4.01 | wnw. | 
|} 729.5 4.55) wnw. | 
500 752.2 5.15 | wnw. 
6 755.2 5.26 | wnw. 18. 1,390 
775.3 5.59| wnw. | 
00 799.1 5.85 | wnw. | 
| 765 821.7 6.24 | wnw. 15. 730 
750 823.5 6.28 | wnw. | 
B00 848.0 7.29 | wnw. | 
873.4 8.26 | wnw. ll. 0 
1,00 899.5 9.51 | wnw. 5 | eee 
750 926.8 10.71 | wnw. | | ae: 
583 945.1 11.74 | wnw. 6. 0 
500 954.5 13.07 | wnw. 
396 966.0 14.92 | wnw. 4.f/..........] Cloudless. 
.0 | 13.11 | ne. 3.1 Cloudless. 
.0 10.36 | nne. 6.8 
3 7.04 | nne. 10.2 | 
.2 5.09 | nne. 10.4 
| .8 4.16 | nne. 10.5 
| .0 5.89 nne. 6.2 
im | 7.70) nne, 1.8 
.0 | 8.49) ne, 2.6 | 
| | 9.44 | ne, 3.7 | 
7 | 10.34 | ene. 4.6 
.0 10.94 | ene. 3.9 | 
.8 11.79 | ene. 2.7 | 
396 969 | 6 | 
500 0 
733 93 3 | 0 
748 | 2 
| | 6 
| 9250 | 
500 85 | 5 
000 | 4 
061 | 3 
250 73m | 9 horizon 
500| 758 6 
750 | | 3 
000; | 1 
146 Om) | 5 
250 94 | 8 
67, 5 
250 
000 714 ‘ 
| | 3 1/10 Ci.St., w.; 1/10 Cu., sw. 
| [750 | 1 
500 7 0 
| 250 78 | F 
750 | 
327| 874 4 
250 | 
183 | l 
| 806 92 4 
| 759 93 | 
590 95 | 9 
396 | 968.4 | 


SUPPLEMENT NO. 13. 
TaBLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


June 4, 1918. 
At different heights above sea. 
Humidity. Wind. Remarks. 
Electric 
100 m. Vap. potential. 
Rel. pres. Dir. 
mb. % mb. -p.s.| volts 
396 971.7 83 | 18.24 | se. 7/10 St.Cu., wsw. 
500 960.0 74 | 16.67 | ese. 
726 935.4 20.1 | —0.33 55 | 12.94 | ene. 
750 932.3 55 | 12.86 | ene. Light le of rain at 8:06 a. m. 
‘| 1,000 906.1 55 | 12.08 | ese, 7/10 A.Cu., wsw. 
1,250 880. 8 55 | 11.28} se. 
1,500 855. 8 55 | 10.59 | sse. 4.3 0 
1,750 830.4 Lee 55 9.87 | ssw. 3.4 1,010 | 4/10 A.Cu., wsw. 
1,784 827.2 15.7 0. 44 55 9.81 | ssw. 3.3 810 
1,750 830.4} 15.9 }........ 55| 9.94 | ssw. 
| 1,500] 855.2) 16.7 )........ 56 | 10.65 | s. 5.6 520 | Few Ci.St., wsw.; 4/10 A.Cu., wsw. 
1,250 8380.0 56} 11.20) sse. 7.6 1,170 | Few Ci.St., wsw.; 5/10 A.Cu., wsw. 
1,059 899. 4 19.0 0. 47 57 | 12.52 | se. 9.0 1,010 | Light rain from 12:25 to 12:41 p. m. 
1,000 905. 5 59 | 13.21 | se. 
750 931.8 69 | 16.54 | se. Few Ci.St., wsw.; 6/10 8t.Cu., wsw. 
629 945.4) 21.0) 1.59) 74| 18.40] se. 
500 959.5 | 72 | 20.23 | ese. 
396 970.9 21.78 | ese. 5.4 3/10 Ci.St., wsw.; 4/10 St.Cu., wsw. 
June 6, 1918. 
500 958.7 Partial so’ar ha!o, 22° radius, from 
539 954.5 19.9 1.89 10:20 to 10:52 a. m. 
705 936.2 18.0 1.14 74) 15.27) n. 0 
750 931.0 Altitude of Cu. base about 1,400 m. 
1,250 878.3 91} 13.72) n. 260 
1,368 866. 1 12.0 0.90 
1,500 852.7 Be Eeevecesa 55 8.62 | n. 860 | 2/10 Ci.St., w.; 8/10 Cu., n. 
1,620 840.4 15.3 | —1.31 19 
2,250 730.0 10.4 |........ ll 1.39 | n. 1,100 
2,750 734.4 2.20 | n. 1,400 
2, 886 721.8 5.2 0. 83 30 
3,180 696. 6 3 0.25 | n. 2,000 | Weather threatening. 
3,000 712.3 ll 0.99 | n. 1,500 
2,750 734.4 21 | 
2,658 742.8 25 ae 
2,373 768.7 12| 1.44| nnw 920 | 
2,250 780.0 16 | 
2,000 804. 4 . 25 | 
1, 581 845.2 39 6.40 | n. 0° 
1,330 870.9 90; 12.05! n. 
1,250 879.6 90) 12.54 / n. Altitude of St.Cu. base about 
1,176 887.1 89; 12.90! n. ,200 m. 
1,000 95. 8 13.19 | n. 
750 933.0 72) 13.34/|n. 
705 937.9 70) 13.31) n. 
500 960.8 72; 16.52 nne 
396 972.2 73; | 5.4].......... 10/10 St.Cu., n. 
396 978.0 72 9.96 | ne. 3.1 4/10 Ci.St., wsw. 
500 966.0 66 8.90 | ene. 6.8 
745 938.0 50 6.39 | ene. 15.5 
894 921.4 44 5.33 | ene, 11.9 
1,000 909.8 31 3.88 | ne. 9.9 
1,195 888.8 7 0.94 | ne. 6.3 
1, 250 883.0 5 0.66 | ene. 5.2 
1,380 869.3 1 0.13 | ene. 2.6 |. 
1,250 883.0 1 0.13 | ene. 4.5). 
1,000 909.8 2 0.24 | e. 8.3 |. 
970 913.2 2 0.24 | e. 8.7 
750 937.5 35 4.72 | ese. 8.8 |. 
674 946.3 47 6.55 | ese. 8.9 P 
500 966.0 50 8.15 | ese. 5.6). = 
LE Se 396 978.0 52 9.33 | ese. 3.6 5/10 Ci.St., w. 
June 8, 1918 (No. 1). 
961.5 74 | 13.54| ssw. | 13.3 |.......... 
954.4 16.6 | —0.79 
933.5 + 75 | 13.38 | ssw 0 
901.6 14.2 0.49 82 13.28 | ssw 705 
880.1 CS 54 8.74 | ssw. 890 
853.0 14.1 0.02 18 2.90 | sw. 810 | 7/10 Ci., wnw. 


i 
1 
i 
1 
1 
i 
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TaBLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 
June 8, 1918 (No. 1)—Continued, 


Surface. | At different heights above sea. , 


Wind. Humidity. Wind. 
Rela- y 
tive Alti- Tem-| Electric 


Rel. | | pir. 


Bis 
: 3 
o: 
3 


SSW. 


SS 


4/10 Ci.St., w. 


n 


14.36 | ssw. 


8 
& 
© 


4/10 Ci.8t., w.; Few Cu., sw. 


| 
17.19 | ssw. | 


une 8, 1918 (No. 2). 


P.M. 


2:47 


808... 


16.55 | sw. CLSt., w. 


ew Cu., Sw. 


Be 
aun 


B 


Cr 
= 
o 


sens 


e 


2,750| 735.0| 7.5 ).......- ssw. 10.0 | "2,000 | 1/10 Ci.St., w.; few Cu., sw. 
73.3! 68\.......- sw. 


57 
3, 250 


PSX, 


6 5.73 
7 5.27 
0 4.46 
2 3.78 
5 3.42 
0 3.05 
2.17 
: 3 1.60 
3,000; 713.2; 6.2)........ 2.65 | sw. 11.8) 1,700 
| 2°750| 735.0| 3.17 | ssw. 12.3} 1,700 
3.77 | ssw. .| 4/10 Ci., wnw.; few Cu., ssw. 
25.8 50 | sw. 7.2 || 2,087, 795.7) 12.0) 0.39) 4.91 | ssw. 13.5 | 1,010 
1,750 | $28.0) 13.8 8.25 | ssw. 
26.0 sw. 7.6] 1,445) 858.9) 145) 0.92) 11.72 | ssw. 8.0 0 
1,250| 878.8) 16.3]........ | 12.42 | ssw. 
26.1 sw. 8.0) 1,009) 804.5) 17.7) 1.08 12.96 | ssw. 
26.4 46 | sw. 5.8 787| 927.2 1.30 51 | 12.61 | ssw. 
500; 958.5) 24.6 |.......- | 47 | 14.54 | ssw. 
26.0 46 | sw. | 396) 969.8 26.0)........ 46 | 15.47 | sw. | Pew Ci., wnw.; few Cu., ssw. 


| 


June 8, 1918 (No. 3). 


P.M. 


4246... 


aseceped Few Ci., wnw.; few Cu., ssw. 


26.4 47 | sw. 7.2 396 ae 47 | 16.18 | sw. 7. 
26.4 42 | sw. 5.4 718 22.6 1.18 11 79 | ssw. A ee 


| ee 330 | Maximum phase ofeclipse, 5:25 p.m. 


1,340 
1, 750 


24.0 52 | ssw. 4.9 || 1,809 
55 9 


"""]/205'| Few Ci., wnw.; few Ci.8t., wnw. 


8 


DOK OUND 


= 

w 

ean 


Time. Tem- 
Pressure. 
A.M. mb. | 
| 20.1 69 | ssw. 5.8 3. 
| 21.0 66 | sw. 7.21 1, 
| 21.0 66 | sw. ea] 1, 
21.2 64 | sw. ta] 1, 
972.4 | ssw. | 
A.M. | | | | 
60 | sw. 6.3 300 | 
0 
11:34.............| 971.9] 23.0 62 | sw. 8.0 . 28 
| 
1 
{|__| 
: 
971.0 | 
"970.1 
—" 
969.9 | 
969.9 | 
960.8 | 
900.8 | 
| | | | | | | | 
| 
967.9 | 
967.8 25.0 &4 | ssw. 2,955 
* Estimated. 
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TaBLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


June 8, 1918 (No. 3)—-Continued, 


At different heights above sea. 


Humidity. 


< 
= 


Electric 
tial. 


Remarks. 


> 


32883" 
3 


SSR SESZESEES 


sw. 


Sw. 


tw 


13.13 | ssw. 
13.30 | ssw. 
17.17 | ssw. 


Few Ci.St., wnw. 


Few Ci.S8t., wnw. 


A.M. 


SAK Er 


Few Ci., nw. 


‘| Few Ci.St., nw. 


i 


1). 


A.M. 


0:53..... 


965. 2 
965. 2 


23.0 


on 


~ 


= 


BERS 


90 | 18.81 | sw. 
80 | 18.25 | sw. 
70 | 17.73 | wsw. 
68 | 17.12 | wsw. 
65 | 16.07 | wsw. 
62); 15.14) wsw. 
63 | 15.01 | wsw. 
64 | 13.80) w. 

67 | 12.98} w. 

69 | 12.08 | wnw. 
11.41 | wnw, 
68; 11.90) wnw. 
65 12.68 | wnw. 
62 | 13.37) w. 

58 | 13.90 | w. 

58 | 14.08 | w. 

59 | 14.41 | w. 

60) 14.74 | wsw. 
62 15.23! wsw. 
79 | 19.65 | wsw. 
75 | 20.44 | wsw. 
20.97 | wsw. 
17.42 | sw. 
43 | 16.07 | wsw. 
13.18 | wsw. 
19 8.59 | wsw 
16 7.19 | wsw: 
17 7.13 | wsw. 
17 6.50 | w. 

18 5.96 | w. 

19 6.06 | w. 

20 5.79 | wnw. 
20 5.69 | wnw. 
22 5.64 | wnw. 
25 5.63 | wnw. 
26 5.64 | wnw. 
30 5.381 | wnw. 
35 5.82 | wnw. 
40 5.72 | wnw. 
45 5.49 | nw. 
50 5.22 | nw. 
55 4.87 | nw. 
58 4.59 | nw. 
58 4.40 | nw. 
60 3.94 | nw. 
62 3.48 | nw. 
63 2.99 | nw. 
65 2.61 | nw. 
65 2.56 | nw. 
65 2.63 | nw. 
65 3.17 | nw. 
65 3.81 | nw. 
65 4.49 | nw. 
65 5.25 | nw. 
65 6.12 | nw. 
65 7.12 | nw. 
56 7.16 | nw. 
47 6.95 | nw. 
40 6.65 | nw. 
39 6.65 | nw. 
34 6.67 | nw. 
28 6.31 | nw. 
23 5.93 | nw. 
18 5.24 | nw. 
18 5.31 | nw. 
16 5.35 | nw. 
13 4.94 | nw. 
ll 4.72 | nw. 
19 7.31 | wnw. 
20 7.74 | wnw. 
30} 12.23 | wnw. 
32 13.20 | wnw. 
39 18.24) wnw. 
20.90 | wnw. 


1,600 


Few Ci.St., near horizon. 


Cloudless. 


Few Ci.St., nw. 


Cloud !ess. 


Few A.Cu., nw. 


* 


Surface. 
umid. tude. joo m. 
ure. | Dir. | Vel. fare, | | | | Dic. | 
P. M. mb. °c. | % | mM. p.8. °C. m. volts. 
! 967.7 | 24.5 53 | ssw. 4.5 13.5 | —1.86 
967.6 | 24.1 57 | ‘ssw. 3.6 | 43 | 5.80 | sw. 
| 24.0 59 | ssw. 3.6 13.3] 1.02 76 | 11.61 | sw. 
967.6 | 22.5 ow. 4.0 63 
; June 9, 1918. 
| 
| 9686) 18.2 90 | sw. 5.8 396 18.2 Cloudless, 
80 | sw. 5.8 624 21.3 | 0 
068.6 19.2 88 | sw. 1,186 20.7) 0.11 
968.5 | "22.2 79 | wsw. 2° 167 14.3 | 0.66 | 0 
968. 5 22.7 78 | wsw. 7.2 |; 1,219 20.6 0. 44 | 0 
9682] 23.4 73 | wsw. 72 761 20.8 0.19 0 
| 73 | wsw. 6.3 653 | 21.0! 0 
11, 1918 (No. 
63 | sw. 5.8 | —4.61 
9652] 23.0 64 | sw. 5.4 "0.08 16.0 
58 | wsw. 5.8 0.63 12.4 | 
9056] 251 63 wsw. 0. 88 16.0 | 
9857 | 27.6 52'| wsw. 45 | 3.6] 0.94 
965.2 | 31.2 44 | wsw. 7:2 | "0.84 
31.8 48 | wsw. 54 &3| 0.89 16.8| 1,200 
32.6 44 | wsw. 76 | 146| 0.88 15.4 835 
wnw. | | | 685 | 
33.0 36 | wnw. 4.0 | | 30.2] —0,84 
| 33.0 39 | wnw. 4.0 283 0.38 
955.2 | 32.9 41 | wnw. 4.9 | 29.5) 1.07 9.2 
Estimated. 
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TABLE 6.—Free-aty data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


June 11, 1918 (No. 2). 


Light haze from noon to 4:00 p. m. 


1/10 A.Cu., nw. 


.| 2/10 A.Cu., nw.; 3/10 8t.Cu., wnw. 


Rain from 6:09 to 6:26 p. m. 
Thunder 6:23 p. m. in north. 


--| 1/10 Ci, now, 


At different heights above sea. 


Fow A.Cu., nw. 


"3,000 | 7/10 St.Cu., wnw. 


2/10 St.Cu., nw. 


900 | Cloudless 
Few Ci., nnw. 
1/10 Ci., 


Wind. 


EEE 


VASE TSASS 


Humidity. 


Se 

23 


June 13, 1918 (No. 1). 


LCL HHOM 


June 13, 1918 (No. 2). 


43 
i] 
, | Pressure. 
| Rel. Dir. 
mb. | % mb. 
95 965.2 42 | 20.66 | nnw. 
954.4 42) 19.31 | nnw. 
76 6 | 42] 17.22] nnw. 
50 43 | 16.93 | nnw. 
00 0 48 | 16.53 | nnw. 
76 50 | 16.52 | nnw. 
50 3 38 | 12.93 | now. 
0 7 | 21 7.44 | nnw. 
66 LO | 16) 5.74 | nnw. 
50 .3 | 15 4.98 | nnw. | 
00 13} 3.90) nw. 
50 .6 12 3.25 | nw. | 
59 12! 3.23| nw. 
.0 17 3.97 | nw. 
50 738.7 23 4.63 | nw. 
” 717.7 28 4.54 | nw. 
nee | nw. Few A.Cu., nw. 
0 676.1 34| 4.40] nw. 
50 656.0 37| 4.16] nw. 
Ww 636. 2 . 40 3.99 | nw. 
427.9 4 nw. 
.22 | nw. 
73 592.1 46 3.16 | nw. 
0 597.8 | 46| 3.29 | nw. 
50 616.0 | 47| 3.88] nw. 
” 634.7 | . 48 4.55 | wnw. 
50 654.0 | 49| 5.33 | wnw. 
63 667.2 50 6.02 | wnw. 
0 674.2 | 49 6.10 | wnw. 
50 694.9 | 47| 6.59 | wow. 
7.88 | nw. 
50 828.3 18 5.34 | 
68 848.0 12 3.92 | nnw. 
”0 852 7 | ll 3.30 | nnw. 
56 866.9 10 2.50 | n. 
50 877.3 . 15 4.70 | n. 
00 903.0 26 7.57 | mn. 
29. n. 
0 955.4 46 5,84) n. } 
96 967.5 | 50 7.72 | n. 9/10 8t.Cu., wnw. 
| 7/10 St.Cu., now. 
930. 1. 
= 6/10 8t.Cu., nnw. 
853. 
852. | ( | 
ad | 
| Few 8t.Cu., wnw. 
771. | 
758.8 | 
715. | 
694.8 | 
673. | 
656 
673. § 
694. 
715.0 | | i 
736.8 | 
| 758.08 | 
771.8 | 
731.08 | 
| g27.8 | 
845.8 | ik 
| 851.8 | | 
876.8 i i 
| 876.8 | | i 
902. 
|  « - 
50 928.0 89): 12.58 | sw. 
95; 923.2 12.14 | sw. 
991.8 | 40! 144] sw. | 
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TasLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


June 13, 1918 (No. 2)—Continued. 
Surface. At different heights above sea. 
Time. Rela- Humidity. | Wind. Remarks. 
ure. "| Pure. | 100m. re. | Var. | p 
y. - | pres. ir. 
mb. % mb. | 
1,250 876.0 21.5 40; 10.26 wsw 
1,500 851.0 19.8 41 9.47 | wsw 
1,507 850.0 19.0 41 9.01 | wsw 
1, 606 840.4} 21.6 6.71 | wsw 
1,655 835.6 20.0 27 6.31 | wsw. 
1,670 834.0 20.9 24 5.93 | wsw E 
1,750 826.7 20.3 |- 26 6.19 wsw. 1/10 Ci.Cu., nw.; 3/10 A. Cu., nw, 
| 2,000 802.8 18.3 32 6.73 | wsw 7/10 Ci.St., mw.; 1/10 A.Cu., nw.; 
2,018 800.9 18.2 33 6.90 | wsw 2/10 St.Cu., nw. 
| 2,250 779. 2 17.2 |. 32 6.28 | wsw 
| 2,500} 756.6] 16.0). 32| 5.82) wsw 
| 2,750 735.0 14.9 31 5.25 | wsw 
| 2,853 725.9 14.4 31 5.08  wsw. 
3,000 713.3 13.0, 32 4.79 | wsw. 
3,250 692. 2 10.7 35 4.50 w. 
| 3,500 671.8 8.4 37 4.08 | w. 
3,566 666.4 7.8 38 4.02 | w. 
3,500 671.8 8.3 38; 4.16) w. 
3,250 692.2} 10.2 37} 4.61 | w. 
| 3,000 713.3 12.1}. 37 5.22 | wsw. 
2,750 735.0 14.0 36 5.75 | wsw 
| 2,732 736.5) 14.1 36| 5.79 | wsw. 
| 2,500 736.6 | 15.6 35| 6.20! wsw 
| 2,250 779.2} 17.2 33; 6.47) wsw 
2,000 802.8 18.8 32 6.94 | wsw 
1,984 804.0 18.9 32 6.99 | wsw 
1,821 819.7 18.1 34 7.06 | wsw 
1,750 $26.7 18.7 37 7.98 | wsw. 
1,556 $45.2 20.2 | 45 | 10.66) sw. 
1,500} 851.0) 20.8 44| 10.81 | sw. 
1, 250 875.4 23.2 |. 40 | 11.39) sw. 
1,000 900. 5 25.7 35 | 11.56 sw. 
764 | 924.8) 28.1 31| 11.79 sw. 
750 926.6 28.3 |. 31; 11.93 | sw. ° 
500 953.0 31.3 |. 32 14.63 | sw 
396 963. 6 32.6 32 | 15.74 | sw 3/10 Ci.St., nw.; 4/10 A.Cu., nw. 
June 13, 1918 (No. 3). * 
. M. 
963.1 33.2 28 963.1 93.2 |... Font, 28} 14.25! ssw 3/10 Ci.St., nw.; 4/10 A. Cu., nw. 
925.8 25 | 10.67 | ssw 
Dibatescavess 963.1 33.4 27 | Sw. 919.7 29.6 0. 87 25 10.37 | ssw 
874.5] 25.7|........ 34) 11.23 | sw 
| 824.2 11.22 | sw. 
ese! 802.6 49} 10.90! wsw. Solar halo, 22° radius from 4:35 to 
Bene accvessesss 962.5 32.6 33 790.9 18.1 0.88 51 10.59 | wsw. 4:57 p. m. 
713.2 42 6.46 | w. 
962.4} 32.7 34 7o1.2| 12.7) 0.53 40| 5.88 w. 
632.6 | 59 5.56 | wnw 4/10 Ci.St.,nw.; 1/10 St. Cu., nw.; 
613.5 BS 64 5.28 | 5/10 A.St., nw. 
962.2] 31.5 39 610.6 3.9| 0.74 65| 5.25) wnw 
632.6 6.8 62 5.80 | wnw. 
EES 961.9 30.5 42 726.6 14.5 0. 86 49 8.09 | w. 
734.5 51 8.86 | w. 
961.8 30.4 41 763.2 18.1 0.54 57 | 11.84 | wsw 
779.0 54) 11.86 | wsw 
801.8 50} 11.98 | wsw. 
825.3 11.68 sw. 3/10 Ci.St., nw.; 6/10 A.St., nw.; 
849.2 41 11.59 | sw. few St.Cu., nw. 
961.7 29.9 41 849.6 23.1 0. 98 11.59) sw. 
873.4 36} 11.75 | sw 
_ 961.5 | 30.0 914.8} 29.5] 0.05 28} 11.55) sw. 
950.5; 29.7 }........ 37 | 15.44) ssw. 
961.4 29.7 961.4 40} 16.69) ssw. 5/10 Ci.St., nw.; 1/10 St.Cu., nw. 
June 14, 1918. 
961.3 20.5 |. 82} 19.78) s 2/10 Ci.Cu., w.; 2/10 Ci.St., w.; 1/10 
950.0 74| 18.52) s St.Cu., sw. 
923.0 22.5 |. 54! 14.72 | ssw. 
918.4 22.7 50 | 13.80) ssw. 
897.1 21.1 56 | 14.02] sw. 
892.1 20.7 57 | 13.92 | sw 
872.2; 19.4 65| 14.64 | sw 2/10 Ci.Cu., w.; 3/10 A.Cu., w. 
862.9 18.8 69 | 14.97] sw. 
872.2 19.3 68 | 15.23 | sw. 
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TABLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


June 14, 1918—Continued. 


2/10 Ci.8t., w.; Few St.Cu., wsw. 


2/10 Ci.St., w. 


3/10 Ci.St., w. 


Few 


Few Ci.St., nw. 


., DW.; 3/10 Ci.8t., nw 


10 Ci. 
A.Cu., W. 


A. 


: 1/10 Ci., nw.; 2/10 Ci.8t., nw. 


At different heights above sea. 


Few Ci.Cu., w. 


515 | 4/10 Ci., nw.; 1/10 Ci.St., nw.; 1/10 


BEEREEE 


sass 


5 

2 


June 16, 1918. 


BEE = 


= 


P Winl, Remarks, 
Vi 
ap. 
Rel. | | Die. | 
mb. % | mb. | 
0 897.7 65 | 15.78 | ssw. 
7 920.0 63 | 16.35) s. 
924.0 63 | 16.87 s. 
0 951.0 59 | 19.03} s. 
962.0 58 | 20.20/ s. 
) 968. 4 | 52) 17.18 | sw. 
957.4 | 47 | 15.80) sw. 
930. 2 36 | 12,61 | wsw. 
927.8 | 35| 12133 | wsw. 
904.5 | 30; 10.89) w. 
4 886.9 | 26 9. 66 | 
50 879.6 | 25 9.13 
0 855.0 23 7.82 
0 | 831.0 20| 6.37 
” $07.8 18| 5.34 
1) 785.1 | 16 4.44 
23 0 14 3.70 | sw. 
0 16 4.03 | sw. 
DO 2 20 4. 
0 9 25 4. . 
50 9 30 4. . 
3 9 34 4. I 
50 9 32] 4. 
00 28 4. 
50 2 25 4. ; 
”0 763 0 22 
785.1 19 
0 807.8 15 } 
8 825 9 | 13 
50 | 831.2} 14 
855. 8 16 | 
50 | 880.4 | 18 
886.9 19 
905.0 | 25 0 CL.St., w. 
50 931.0 | 33 » | 
72 939.4 35 
958. 2 | 38 
96 | 963.9 | 40 0 CLSt., w. 
96 967, 5 | sse. 0 CL, ow.; 
00 95 9/s, | 
50 5 wsw. | 
13 b 
) w. | 
50 87 w. | 
| 
wswil | 
57 | ws 
) ws 
b=) 73 | ws wsw. 
76 | ws 
” | 1 | ws 
739%) 5 | ws 
ws 
0 | 
0 
11 
50 | 
) 
50 
24 
500 3 
60 2 
yo 
750 
00 0 | 
B96 0 | 
| 
96 965.9 10 St.Cu., wsw. 
500 954.4 
750 927.4 
801 921.7 
1000 901.0 
215 879.1 
250 876.0 
500 851.5 
750 827.2 
(000 803.9 
250 781.0 
500 758. 6 10 A.Cu., wsw. 
612 748.4 | | 
750 736.6 | | 
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Tanie 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 
June 19, 1918—Continued. 


Surface. At different heights above sea. 


Humidity. Wind, 


3 


Rel. | V@P- | pir, | Vel. 


umid- 
ity. Dir. | Vel. pres. 


° 
9 


A.M. mb. % ™.p.&.|| ™. mb. m. 


mb. p.8. 
3,250 694. 6.59 | wsw 6.5 000 
3, 500 5.99 | wsw 6.1 4, 200 
3,750 653.3] 5.6/}........ 5.37 | wsw 5.7 3,000 | 2/10 Ci., w.; 3/10 A. Cu., wsw, 
OBB... 965.9 3,849 645. 0. 84 5.12 | wsw. 5.5 
3,750 653.3; 5.5)}........ 5.42 | wsw 6.2 
3, 500 6.22 | wsw. 8.0 
3, 250 604.5] 9.6 }........ 7.29 | wsw 9.9 
3,000 8.33 | wsw. 11.7 2, 800 
MB cecvcccccoss 965.9 2,820 730. 0.86 9.20 | wsw 13.0 1/10 Ci., w.; 7/10 A.Cu., wsw. 

2,750 736.6} 13.7 /........ 9.25 | wsw 
2, 500 738. 9.69 | wsw 
2,250 9.91 | wsw 

2,000 803.9} 20.1 ]........ 10.12 | wsw 

1,932 

1,750 

1,500 

1,250 

1,201 

1,000 


= 


w 


3/10 CL.St., w.; 2/10 A.Cu., wsw. 


4/10 A.Cu., wnw.; 5/10 St.Cu., wnw. 
seeavewent Rain from 12:49 to 12:58 p. m. 


500 
12082 962.8 97.8] 60 | ene. 6.4 || 726 


o 


8 
S 


500 | 2/10 A.Cu., wnw.; 7/10 St.Cu.,wnw. 
—_ Rain from 2:18 to 2:30 p. m. 


8 


(*) * Over 10,000 volts. 


8 

4 

OOo 


: 

wn 


8 
RSS 
on 


: 
. 
H 
7 
$ 


2/10 A.Cu., wnw.; 5/10St.Cu., wnw. 
i 


WOR HOCH ROO 


GRE 
3 


June 21, 1918, 


A. M. 


969.1 70 | n. 3.1 396 18.5 14.91 | n. 3/10 wnw. 


. 18.7 68 | n. 3.1 687 18.7 | —0.07 44 9.49 | n. 14.7 0 
a 969. 2 19.2 63 | n. 2.7}; 1,149 16.2 0. 54 34 n. 9.7 330 
Meigeseseseves 969. 2 19.6 62 | n. 3.1 1,622 14.2 0.42 32 nnw. 17.6 1, 280 
969.2 20.2 59 | nne. 3.1 || 2,076 13.7 0.11 17 | nw. 
250 14 nw 18.5 2, 500 


TAB 969.2 | 20.6 53 | nne. 2.7 || 2,966 


3,250 


nw. Few Ci.St., wnw. 


969-3 | 47 | nne. 3.1 | 3,585 


SSSR 


ore 
: 
: 
* 
HAMID 
w 
i=} 
oa 


1,750 20 nnw. 15.5 1, 280 
_ 969.6 23.7 36 | n. 5.4 1, 557 5. 10.3 0.97 nnw. _ 

969.6 23.2 40 n. 5.4 693 938. 18.7 1.78 43 12.4 0 

. 396 969. 24.0 |........ 31 n. Few Ci.St., wnw. 


Time. La) | 
10:27.............. 965.7| 26.5 53 | se. 4.5 0.48 63] | 6.8].......... 
 965.7| 26.6 53 | ese. 3.1 1.98 61 | 16.93 | se. 
10:32. 968-77] "26.6 53 | ese....| 3.1 18.50 | ese. 
June 20, 1918. 
1 
1 
963.2| 27.7 67 | 2.2 761 é 
| 
| 6, 000 | 
2 OK) | 
* Estimated. 
s 
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4/10 Ci.St.,wnw.; 3/10 A.Cu.,wnw. 


radius, began 10:00 
tinued at end of 


a. m.and con 


10/10 8t.Cu., w. 
| $0 A.Cu., w.; 7/10 8t.Cu., w. 


-| 7/10 A.Cu., w.; 1/10 8t.Cu., w. 


20 CL.St.,wnw.; 5/10 .Cu., wnw. 
Solar halo, 22° 


ind. 


ht. 
7/10 C1.St., wnw.; 1/10A.Cu., wnw. 


3.1 


4 


Humidity. 


At different heights above sea. 


June 22, 1918. 


os 
» 


SCH 


960. 
72. 


volts. Rain be- 
continued st 
and ne. 


and 
Thunderstorms in sw., se., 


gan 6:09 p. m. 


end of flight. 


Altitude of St. base about 1,000 m. 


* More than 10,000 


(*) 


4/10 CL.St., wnw.; 5/10 St.Cu., nw. 


3 
i 


5/10 A.Cu., nw.; 4/10 8t.Cu., 


10/10 St., now. 


June 24, 1918. 


OBSERVATIONS AT DREXEL, JUNE, 1918. 


Tasie 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


= 
| 
| Alti- at Electric 
| tude. Preasure. Pore. | 100 m. vep. | pir | vet potential. 
mb. mM. p.8. 
972.8 | ese. 5.8 | 
960.8 | ese. 6.6 | 
932.8 | se. 8.5 | 
924. se. 9.0 | 
905.0 | ese. 7.8 | 
896.8 | ese. 7.3 | 
878. e. 7.2 
867. } | ene. 7.1 | 
852.8 | 4.5 | 
840.8 | | e. 2.2) 
852.0 | e. 2.9 | 
865. e. 3.7 | 
873. ese. 6.8 | 
878. | ese. 6.8 | 
899. se. 6.6 
905. se. 6.6 | 
932. | se. 6.8 | 
| 941. se. 6.8 | 
| 
396 0 55 | 12.39 | se. 
| | 
953.5 
920. 4 
911.9 
892.9 
873.8 
849.9 
848.4 
§24.0 
807.1 
’ 
77 
753 
‘ 72m | 
73 
| | 
| 77 
7 7 | 
) | 
838.9 
S48. 4 
$73.4 | .| 
875.8 | 
897.0 | 
899. 5 | | 
923.8 | | 
926.2 | | 
953. 0 | | 
| 964.7 | 
| | | 
82| 27.25 | nnw. | 
| 86 | 26.91, nnw. 
94) 25.62 | nnw. 
83 | ow. 
| 79 | 20.01 | nw. 
82| 19.42) nw. 0 
| 18.52 nw. 
91 | 17.30) nw. 
92) 17.27| nw. 730 
73 | 14.60) nw, 
78 | 14.27) nw. 
| 12.69) nw. 1, 100 
$0 13.08 nw, Thunder first heard in nw. at 5:30 
95} 11.20) nw. 
| 96] 1066 | nw. 
| 11.29) nw, 
12.23) nw. 
| 13.39 | nw. 
9 | 14.63 | nw. 
100 | 15.58 | nw. | 
| 2, 100| 15.98 | nw. Eales 
| 1, 100} 17.27 | nw. |_| } 
| 
1,500, 847.2) 16.3! | 409] 18.53 10.8 
| 1,250) 872.3) 17.5 | 100} 20.00 | nnw. 9.6 
| 1,000 897.9) 18.6 | 99} 21.22) nnw. 
95.0) 209) | 24.47) n. 
396 | 061.2 2.4) 99 25.24 | 6.4 


48 SUPPLEMENT NO. 13. 
Taste 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 
June 25, 1918. 
Surface. At different heights above sea. 
Rela- Wind. Humidity. Wind. 
Time. Tém- | tive Alti- Tem- At Electric mane 
Pressure. humid- tude. Pressure. potential. 
ure. | ity. | pir | vel. ure. "| Rel. | eg | Dir. | Vel. 
mb. % ™.p.8.|| ™. mb. °C. % mb. ™.p.8.| volts. 
965. 2 27.2 46 | nne. 3.6 396 2 27.2 16.60) nne. 3.6 |..........| Cloudless. 
500 954.7 25.3 40 12.90) n. 
966. 2 27.0 “4 | n. 4.0 601 943.9 23.4 1.8 35 (10.07 nnw. 7.0 0 
12:20 27.3 44 3.1 $31 919.3 21.5 0. 88 43 11.03) nnw. 
27.8 43 n. 2.2 950.4) 24.2/ 2.62 42) 12.68 
966, 2 28.0 n. 2.7 395 966. 2 42, 15.88 n. 
June 26, 1918, 
396 002.8] 22.5 |........ 70 | 19.08 | nw. 3.6 |.........-| 2/10 Ci.St., wsw.; 2/10 A.Cu., wnw.; 
951.2) 23.0)........ 63 | 17.70 | nw St.Gu., nw. 
750 924.5 46} 14.06 | nw 
756 923.9 | 24.4 | —0.36 46| 14.06 | nw 16.4 0 
23.6 }j........ 13.03 | nw. 
1,031 895.7} 23.4! 0.75 45 | 12.95 | nw 18.2 
250 973.61 31:8 1.......- 45| 11.33 | nw 
, 500 848.0} 19.9 |...... 45| 10.26 nw 
, 803 819.1 17.6] 0.66 45| 9.06| nw 18.0 1,300 
+25 777.8 BB. 44 7.65 | nw. 
, 452 759.4 13.9 0. 57 44 6.$9 | nw 17.9 1,700 | 1/10 Ci.St., wsw.; 1/10 A.Cu., wnw. 
, 500 755.0 44 6.81 | nw. 
2,750 732.7 45] 6.15 | nw. 
3,000 711.0 46 5.53 | wnw. 14.7 2,200 
5, 250 680. 0 47 5.01 | wnw. 
2,409 672.5 €.2 0.746 48 455 | wnw, 11.9 2.700 | 1/10 Ci.St., wsw.; FewA.Cu., wnw. 
500 669.7 48| 4.49] wnw. 
3, 750 649.5 3.85| nw. 13.8 2, 900 
3,916 636.2 2.9 0.76 46 3.46 | nw. 
3,750 649.5 46| 3.80) nw. 
3, 500 6(9.7 45 4.24 | wnw. 
3.336 €82.4 7.4 0.61 45 4.¢4 | wnw. 
3, 250 690.0 45| 4.79) wnw. 13.4 2,300 
2,750 732.7 46| 6.04) nw. 
2.513 753.6 12.4] 0.61 47| 6.77] nw. 19.7 1,500 
2, 500 755.0 47} 6.81 | nw. 
2, 250 777.8 | 48 7.07 | nw, Few A.Cu., wnw.; Few Cu., nnw, 
2.000 49 8.63 | nnw 
1,750 824.2 9.¢9| nnw 16.5 780 
1,336 83.4 19.4 | —0.58 | 11.49| n, 
1, 250 874.0 13.89) n, 13.0 520 
1,027 £97.00) 17.5] 1.06 20} 18.00) n. 
1,000 900.0 | 17.8 |......-- 89} 18.14/n 
677 934.3) 21.2 1.39 78| 19.64) n 
500 73 | 21.40 | n. | 
396 964.8 70 | 22.31 | n. | .---| Few A.Cu., wnw.; Few Cu., nnw. 
June 27, 1918 (No. 1). 
» 
959.6 61] 16.13 e. 3/10 A.Cu., wnw.; 4/10 St.Cu., wnw. 
937.1 19.6| 1.17 58 | 13.23 e. 
58 | 15.06 | e. 
920.2} 21.8; —1.39 58] 15.15] @. 
894.9 57 | 13.58 | se. 
880.9 19.5} 0.61 56 | 12.70! sse. 
869.0 56 | 11.93 | sse. 713.5 0 
850.0 16.9 0.85 56 | 10.78} s. 
844.1 56} 10.71 | 8. FI 20.6 1,800 
820.0 54} 10.07 | ssw. 
796. 2 51 9.27) sw. 
770.0 15.6} 0.16 49| 8.68 | wsw. | 22.2 2,900 
750.6 56 9.01 | wsw. 
744.3} 13.6} 0.38 58| 9.04] wsw. 27.9 3,200 | 4/10 St.Cu., wnw. 
750. 6 59 9.19 | wsw. 27.7 |.......... 
BARI... 64] 10.10] sw. 
796. 2 69 | 10.96 | sw. Few Ci.St., wsw.: 1/10 St.Cu., wsw. 
798.7 13.9 0.79 70} 11.12] sw 
69 | 12.23] sw. 17.5 1,000 
842. 6 17.5| 0.38 67 | 13.40 | ssw. 
844.1 67 | 13.40 | ssw 
869.0 _ 64| 13.63] 8 
Of 884. 19.1 | —1.28 63 | 13.93 | se. 17.1 520 
959.5 21.0 66 | e. 11.1 814 913.8 15.5 1.32 86 | 15.14 | ese. 
750 920.5 83 | 15.38 | ese. 19.1 0 
959.3 21.0 67 | e. 396 959.3 67 | 16.66) e. ..--| Few A.Cu., wsw. 


10/10 St.Cu., w. 
tude 
500 
7/10 St.Cu., w. 


a 


Wind. 


Humidity. 


1. 16 | ne. 


SRRZAS 


At different heights above sea. 


June 27, 1918 (No. 2). 


June 28, 1918 (No. 1). 


June 28, 1918 (No, 2). 


OBSERVATIONS AT DREXEL, JUNE, 1918. 


Surface. 


TABLE 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Continued. 


iS 

ide 


80520—18——4 


lig iw ie | 

: 

eiiciiiian: 


49 
Wind. 
Tem- | Altl- | pressure. Tem-| Electric 
tude. Pere. | 100 m. Va potential. 
ity. | Dir. | Vel. , Rel. you. Dir. | Vel. 
A.M mb. °C. % ™M. p. 8. m. 
9-90 OAS 2 pap ew A.Cu. wesw. 
| 500 2mm }........ 
| 750] 920.5| 
9110} 1 1.26 
i| 999 894.4 14 —1.56 loudless. 
5 808.7} 
864.5) 1 0.78 
88.7| |........ 67 | 
| Mise] 878.2] 1 0.05 78 | 
| 1,051; 899.4] 1 0.53 81| 15. 
1000} 804.4) 79! 15.70 
"750 | 920.5] |........ 70| 15.10 
| 
| 396] 959.3 | 18.92 | oudless. 
| 
962.5 1 
| §00| 951.0 1 
| 923.6 | 4 
| 787) 919.4 
| $46} (913.0 
897.0 
870.9 
845.5 
10; 844.1 
5 773.0 | 
764.3! 
728.0 
foo 706.3 | 
P50 685. 0 | 
77 base about 
#00 | 708.3 
50; 722.0 
738.5 
750.0 
| 773.0 
| 779.7 
| 796.5 
| 820.9 
| 839.2 
| | 07.6 
| | | 
500) 951.7 12.98 | nne. 
396 962.8 | 18.78 | nne. 
A.M | 
9627] 236 48 | ne. 306, 962.7) 23.6]........) 48] 1398 me 10 St. Cu., wsw. 
23.7 | 720 927.1 17.6 1.85 58 11.68 | ne. 9.0 
|| 1,250 871.4) 13.4]........ 80} 12.30 ene. 9.5 | 
11:50... | 12273; sess!) 13.2] 0.80 81| 12.29 ene. 9.5 
1, 500 76 | 10.73. 10.0 | 
P 
12:02... | 14097 | 0.47 10, 
| 21000 10. 
12:57... | 7 0.01 10. St.Cu., wsw. 
7 | 14 
2 ‘ eeccces 
| 31000 7 | 19. 
| 1:05." | Sloss | aa | 0.38 20. itude of St.Cu. base about 
1:16... | —0. 35 8. 800 m. 
1:36... 0.68 1. 
| 
1:55... 3138 | 0. 49 | 7. 8t.Cu. base about 
2:11... 0. 63 | 
| ‘ | 
297... | 7 | —0.44 
2) 250 12. 


50 SUPPLEMENT NO. 13. 
TaBLe 6.—Free-air data from kite flights at Drexel Aerological Station, June, 1918—Cortinued. 
June 28, 1918 (No. 2)—Continued. 
Surface. At different heights above sea. 
Time. Wind. Humidity. Wind. Remarks. 
Pressure. pera- Pressure. pera- At | 
umid- ude. 00 In. poten 
ures |ity. Dir. | Vel are, | Ret. | | pir. | Vel 
| 
P.M. mb. | M. p.8. m, mb. °C. % | mb. m.p.8.| volts. 
962.1 | 24.4 41 ene. 4.9 || 2,022 794.3 &8| 0.74 89 10.08 | wnw 6.7 950 
1,750| 820.5| 10.8|........ 80 | 10.36 | nw. 
962.1; 242) ne. 5.4 |} 1,248) 871.3] 145) 0.97) 4 | 10.57 | ne. 7.0 0 
1,000) 807.3 | 16.9 )........| 57 | 10.97 | ne. 
962.1} 24.6 42 ne. 4.0 742, 19.4/ 1.62) 50 | 11.26 | ne. 
500! 951.0] 233)........ 43: | 12.30 ne. | 
962.1 | 25.0 40 ne. 4.5 | 306 962.1 25.0 | 40] 12.67 ne. | St.Cu., w. 
June 28, 1918 (No. 3). 
| 
_ 962.1; 24.4 42 ne 4.5) 396 962.1/ 24.4]........ 12.84) ne. 8/10 St.Cu., w. 
24.2 41 ne. 4.5 || 768 921.8) 19.5] 1.32 44} 9.97) no. 
962.1 | 24.0 41 | nne. 4.0 || 1,369 859.0) 13.4] 1.02 69| 10.61 ne. 
| 1,500 $46.0} 12.7|........ 74| 10.87) ne. 6.5 0 
83 | 11.19 ne. 4.7 620 | 1/10 Ci., w.; 4/10 St.Cu., w. 
44 nne. 4.5) 1,788 817.3} 112] 0.58 84} 11.17) ne. 4.4 0 
962.3) 24.1 43 | nne. 5.4 1,188 877.5| 15.0) 0.91 | 
962.4] 23.4 43 | nne. 6.3 "804 912.0) 185) 1.18 ne. | 
962.5 23.3 nne. | 396 44/ 12.59 nne. 2/10 Ci.St., w.; Few St.Cu., w. 
ix site! 
June 30, 1918. 
A.M. | | | 
6:16..... 972.6) 12.0) nnw. | 31] 396 | 9726] 12.0]........ 91| 12.77|nnw. | 3.1}..........| Few St.Cu., nnw. 
500 | 960.7} 11.3]........ 92| 12.32] nnw. | 
750 932.5 9 | 11.55 | nnw 10.7 Altitude of St.Cu. base about 700 m. 
3.1) 831 923.3 9.2} 0.64 97 11.29) nnw. 
972.9| 123 90) | 3.1 1,123 | 891.5 9.0} 0.07 7.23| naw. 
826.9 BIE 5.86| nw. 15.8 2,000 
973.3) 128) nnw. | 4.5 | 1,864 815.2 5.1] 0.53 64, 5.63 | nw. 
2 777.0 55 4.32 | nw. 16.3 3, 
753.6 49| 3.56] wnw. | 16.0].......... 
731.0 2.97|wnw.| 15.8].......... 4/10 St.Cu., nnw. 
709.0 38, 2.37|/ wnw. | 13.6 3, 800 
700.4} —0.1| 0.42 36| 2.18|wnw.| 15.5].......... 
687.5} —O.8 |........ 194] wnw. | 15.9]......... 
| —2.1]........ Si} waw.| 16.7}.......... 
646.0] --3.3 28, wnw. |= 17.4 5, 400 
626.0} —4.6 |........ 24 i waw. | 
606.4] —5.8|........ 21. 0.79} wnw. 18.9 6,300 1/10 Cu., nw. 
297.0} —6.4| 0.49 2} O71] wnw. | 19.3].......... 
606.4] —5.8]........ 20| 0.75| wnw. | 19.1].......... 
62.0] —4.7 |........ 21 0.87 | wnw. 
646.0} —3.0|........ 21, wnw. | 18.4].......... 
666.4} —2.3]........ 22; 1.11] wnw.| 181].......... 
678.0} —1.6) 0.52 22; 118| wnw. | 17.9 4, 600 
7.0) 23| 1.28| wnw. | 17.4].......... 
708. 5 OS 25; 1.56) 16.2]..... 
753.3 2.8| 0.58 30, 2.24 nw. 
754. 1 30| 2.26) nw. 14.1 3,100 
772.3 38) 3.16 nw. 
791.1 5.1 | 0.42 41) 3.60) nw. 18.8 
802.7 47| 4.28) nw. 
853. 4 7.78) nw. Altitude of Cu. base about 1,350 m. 
879.7 87| 9.86 nw. 
885.3 9.0| 0.88 90} 10.33) nw. 
906.0} 10.7 ]........ 81) 10.42 | nw, 
933.8{ 12.9]........ 70| 10.42 nw. 
937.6| 13.2) 1.69 69 | 10.47) nw. 
961.8] 16.8 ]........ €3| 12.05 | nnw. 2/10 Cu., nw. 
973.6 | 18.6 60 | n. | || 396 | 9736] 186]........ 60} 12.86) n. 
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OBSERVATIONS AT ELLENDALE, APRIL, 1918. 


TABLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918. 


April 1, 1918. 


Remarks. 


2/10 A.St., w.; 3/10 A.Cu., w. 
2/10 Ci.8t., w.; 3/10 Cu., nw. 


At different heights above sea. 


wt od od 


24 | nw. 
37 nw 
nn 
nnw 
94 | nnw 
| nw 
| nw 
| nw 
nw 
nw 
| nw 
| wa 
| wn 
| wn 
wn 
| wh 
nw. 
nw 
nw 
| nw 
nw 
nw. 
nw 
| nw. 
nw 
nw. 
nw. 
nw 


ad a 


4.5 
11.2 


10. 


| 


nw. 


72 | nw. 
68 | nw. 
61 nw. 
48 | nw. 


3.1 
3.2 
4.9 
8&5 
9.0 


947.1 
947.1 
947.2 
948.3 


946.9 


April 2, 1918. 


5/10 St.Cu., 


w.; 


1/10 Ci.St., w.; 1/10 A.Cu., w. 
Light snow from 8:00 to 8:55 a. m. 


2/10 Ci.St. 
10/10 A.St., nw. 


. 
” 


2/10 Ci.8t., nw.; 4/10 A.St., wnw. 
1/10 A.Cu., wnw. 


4/10 A.St., wnw.; 3/10 A.Cu., wnw. 
2/10 Ci.St., nw.; 4/10 A.St., wow. 


3/10 Ci.St., nw. 


9.8 
10.7 
15.0 
15.3 
15.8 
16.2 
15.7 


ANCHOR 


BEEBE 


did 


ddd 


rr 


April 3, 1918. 


an 


sis is iim fe tis fis 
fe file fhe fe ie im het in cin 


; 
Surface. 
Time. Tem- Altt- Tem- | 
ive 
Pressure. h tude, | Pressure. 
"| ity. | Dir. | Vel. . Rel. | pres. | Dir. | Vel. 
A.M. mb, °C. % m.mm. || m. m 
946.7 1.4 79 | nw. 444 4/10 A.Cu., w. 
Peicntcceeretevsatliiied 946.8 2.0 79 | nw. | 786 | —0. 26 
732, 31 0.79 
50 
) 
| 
29 
50 
750 | 
) 
72 
: | 
50 
00 
50 
Boo 
TIDE... 85 “4 | nw. 9.4 | 444 | 
| | 
| | 
| 
| | 
| | 
| | 
| | | 
| 
10.1 
| 
| | | | | 11.6 | 10/0 A.St., nw. 
66 | 
61 n. 
48 
45 | 
38 | ne 
| 
| 39 ne 
40 ne 
} 36 | ne 
| 33 ne 
34 ne 
35 ne | 
36 ne | 
38 ne 
| 40 ne 
39 ne | 
35 n 
| | 


} 
j 
- 
= 5 = ad | £8 
> : : 


Wind. 


Dir. 


Sz 


At different heights above sea. 


April 4, 1918. 


SE 


6 
0 
0 
4 
3 
2 
8 
6 
9 
2 
0 
0 
0 
0 
0 
8 
2 
6 
7 
8 
5 
7 
2 
9 
April 5, 1918. 


April 6, 1918. 
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TaBLe 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continved. 
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Sipimi@ in iim pis iieiiiie tie die ded iim dime tie mi tic 


1 
Surface. 
i 
| 
Time. Re'a- | Wind. Humidity. 
Pressure. 
‘ture. | 100m. Vap. 
pres. || 
mh. Togs 
23 
26 
28 
28 
36 
37 
36 
36 1 
36 
36 1 
36 1 
36/1 
35!) 
32! | 
32 
32 1 
32 1 
32 1 
26 
| 22 ‘ 
| 19 
18 
4 
4 
4 
4 
3 
3 
2 
| 3 
3 
| 3 
2 
2 
i 2 
3 
3 
2 
2 
9 
1 
2 
2 
2 
2 
| 3 
| 3 
| 3 
| 
6 
6 
5 
4 
4 
3 
3 
3 
2 
2 
2 
2 
2. 
2. 
2 
3 
| 3 
| 4 
4 
5 
5 
6.46 | nw. 
6. 66 | nw. 
| | | 


OBSERVATIONS AT ELLENDALE, APRIL, 1918. 


TaBLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


April 7, 1918. 


i 


Vel. 


3/10 Ci.St., w. 


Wind. 


3/10 Ci.St., nnw. 
3/10 Ci., 


Kites beaten down by wind. 


10/10 A.St., w. 
10/10 A.St., w. 


11.2 
18.7 
17.4 
16.0 
14.6 
12.6 
il. 
10.9 
9.4 


Humidity. 


At different heights above sea. 


NOK 


MM 


cor 


April 8, 1918. 


ACM OCAMOCH 


April 9, 1918. 


April 10, 1918. 


ae 


13.4 
5.8 


nw. 


“iS iS i is 4::3 


47 | nw. 


57 | s. 
51 | s. 
45 | s. 
46 | s. 


4/ s. 
43 | s. 


—3.7 


—2.7 


8.0 


1.3 
1.3 
1.4 
2.3 
3.9 
10.6 
11.2 


967.3 


967.6 


967.5 


7:19... 


+S 
eee 

eee 
eee 
eee 

ABA. 

eee 

‘tes 

eee 

8 

eee 


970.4" 


| 


978.2 
978. 2 
978.2 | 
978.0 
977.8 
97.1 | 
977.0 


4.4 
4.8 
7.5 


967.3 
967.1 
966. 3 


5:43 


7:34... 


7:57... 


10:44... 


8:30 
10:08. 


A.M. 


53 
Surface. 
Time. Tem. | Re'a- Wind. Remarks. 
Pressure.| pera- | , tive Alti- | Pressure.| pera- | 
ity. | Dir. | Vel. Rel. | Dir. | 
pres. 
A.M. mb. °C. % m. & 8. m. mb. °C. % mb. m 
967.3 | —3.8 70 | nw. 444 967.8 | — 3.8 |........ 70; 3.11 | nw. Few A.S8t., nw. 
500 960.8 | — 4.3 69 | 2.94 | nw. 
750 930.8 | — 6.5 |........ 63 | 2.22! nnw. 
70 | nw. 16.1 771 927.8 | — 6.7) 0.89 2.15 | nnw. 
70 | nw. 13.9 855 918.8 | — 3.6 | —3.69 45 | 2.03 | nnw. 
664.......- 26| 0.93 | nnw. 
| 857.8) — 0.71 0.65 | nnw, 
967.6 | —3.0 59 | nnw. 11.6 | 819.8 | —10.5| 0.87 17| 0.42 | nnw. 
793.0 | — 9.5 |......-.- 16| 0.43 | nnw. 
58 | nnw. 13.4 775.8 | — 8.8 | —0.08 15| 0.43 | nnw | Cloudless. . 
798.6) — 84 !........ 13} 0.39 | nnw. 
9:08..... nnw. 15.2 — 7.9 | —0.45 ll 0.34 | nnw. 
— 8.0]........ 11 0.34 | nnw. 
13 0.36 | nnw. 
9:47..... nnw. 14.3 —9.2| 0.67 13! 0.36 | nnw. 
= 6.8 19| 0.70 nnw, 
| —5.1) 1.44 36) 1.43 nnw. 
— 4.0 |........ 38! 1.66 | nnw. 
P. M. 
982.9 5.4 se. 444 982. 49| 4.40] se. 4.) | Cloudless. 
500 976. 4.04 | se. 5. 
6.7 33 | sse. 713 950. 2.4) 1.12 39 | 2.83 | sse. 6. 
000 916. 37| 2.41 | sse. 
7.3 37 | s. 243 889.8) — 0.4) 0.53 35 | 2.07 | sse. 
$88.8 | — 0.4 |........ 35 | 2.07 | sse. 
7.9 29 | se. | 946 | — 2.5) 0.32 18| 0.89] s. 
| 9750 $34.8 | — 1.8 |........ 19| 1.00] 
| #500 861.8 | — 1.0 |........ 21| 1.18 | sse. 
| $88.8 | — 0.2 /........ 23| 1.38 | sse. 8. 
GU, | 9155 898. 0.2| 1.08 24| 1.49 | sse. 9. 
ai 1.9|.......-| 28] 1.96 | sse. 8. 
859 932. 3.4) 31} 2.42 | sse. 8. 
750 944. 30| 2.54 | sse. 8. 
8.0 8.0 444 980. 29| 3.11 | sse. 
A.M. 
55 | ssw. &9) Few Ci., wnw. 
| | 
| 
| 
| 
1 | | 
| 
45 | s. 2 
Reed 
| | | | 
/ : 


Remarks. 


22° radius from 11:30 


10:45 a. m. to end of flight. 


6 | Partial solar halo, 22° radius from 


> > > > > 
3° 33 = 2 = 


m.p 


Wind. 


Humidity 


EEE 

aw 

RREZ 


3.30. 


16 
57 
57 
58 
58 
56 
57 
60 
62 
65 
67 
70 
75 


At different heights above sea. 


April 11, 1918. 


MANE 


April 12, 1918. 
April 13, 1918. 


SUPPLEMENT NO. 13. 


Surface. 


TaBLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued 


BERT 3222 3 


54 
Vap. 
Rel. | Dir. | 
| 
| | 
| 
| 
| 
| | | 
| | | | 
| | 
| 
| | | 
| 


OBSERVATIONS AT ELLENDALE, APRIL, 1918. 


TABLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


April 13, 1918—Continued. 


Remarks. 


At different heights above sea. 


Wind. 


Sr 
ut abel uh ad uh ad 


14.8 | 4/10 Ci.St., w.; 2/10 Ci.Cu., w. 


14.3 
14.4 
14.7 


dnd 


11.2 | 3/10 Cu., sse. 


Humidity. 


Vap. 
pres. 


Rel. 


Altitude of St. Cu. base about 1,600 


18.8 


MOOMOTOnN 


a4 


gon 


April 14, 1918. 


$ 


~ 


April 15, 1918. 


$885 


soa 


#885828 


38 


10.7 


11.6 


12.5 


15.6 


18.8 


15.2 


ese. 


45 


47 | ese. 


46 


45 


45 


gee | igiigi gig 
eit 


11.2 


11.4 


12.1 


13.2 


13.9 


14.2 


15.2 


14.5 


956. 3 


956. 2 


955.9 


955. 6 


955. 6 


955.0 


A.M. 


BBB... 


‘9:10. 


‘9:22. 


DOB... 


55 
Alti- | 
tude. Pressure. 
| | Dir. | Vel. 
| % m 
.5 80 
85 
i 4 5 86 
im .7 84 
i= 72%] & 
2 | 72 
y 3 62 
| 52 | 
| 4 5 5 | 
6 47 5 
| 2 43 5 | 
2 43] 5 
7 40 5 | 
| 822 7 38 5.92 | 8. 
750 5 37| 6.23) s. 
| 500 3 32} 7.08) s. 
444 5 31 7.29 | 8. 
| | | 
7) Hloudless. 
4 | 
| 4 ‘ 
5 
8 
5 | Cloudless. 
3 s. 
sse. 
0 sse. | 
2 sse. } 
6 | sse. 
3 sse. 
sse. 
9 | sse. | 
| | sse. 
0 | sse. 
| 3) sse. 
5 | sse. 
sse. 
| 8 sse. 
| 5 sse. 
7 sse. 
9 sse. 
8 sse. 
3 sse. 
444 957.7 —. 
] 
ee | || 63 | ese. || 3 | ese. 7.6 | 10/10 St.se. 
‘ 0 ese. 9.4 
ese. | | | 6 7. se. 19.8 
804.2 7. | se. 17.6 
| 867.8 7.1m | se. 14.5 
9.8 859. 7 7. | se. 13.6 
| 7. | se. 14,2 
955.7 13.0 Heese. 9.8 y | se. 16.4 m. 
| | se. 20:0 | 10/10 St.Cu, 
3 6.1 | se. 
SE 0 7. se. 
oe ar 8 7. se. 
|, | ese. se. 
| 0 6.1 | se. Rain began 11:05 a. m. and con- 
| 9 7. | ese. tinued at end of flight. 
955.0 ose. | 0 7. | ese. 10/10 St., se. 


inning of flight. 
bese about 900 m. 
nnw. 


sting at 
e 


6.8 Altit 


Ititude of St.Cu base about 825 m. 


to end of flight. 


9/10 St.Cu., s. 
Solar halo, 22° radius, from 10:12 


began 
at end 
10/10 St.Cu.,sse 


1/10 Ci.St., w. 


Cloudless 

Few Ci.St. 
1/10 Ci.St., nw. 
6/10 Ci.St., w. 


A 
Rain 
ued 


= 


9. ; Altitude of St.Cu. base about 1,000 


5.8 Misting Cu., ene. 


Remarks. 
13.1 | Altitude of St.Cu. baseabout 700 m.; 


0 St., ne 
10.5 Mist ended 12:30 p. m. 


> 4 | 1/10 St.Cu., s. 
10.7 | 10/10 St.Cu., ne. 


Wind. 


a 


Humidity. 


At different heights above sea. 


DMN orton 


255 


| 


905. 

931 

933. 

960. 

967. 
April 20, 1918. 
April 21, 1918. 


April 17, 1918. 
April 18, 1918. 


| 
| 
| 
| 


SUPPLEMENT NO. 13. 


TABLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


| igiiis: ig | gis ia ig is ie 

| ities is iis is! is fie te fe it: 


| 
| 
| 
| 
| 
| 
| 
| | 
| 
| | 
| | 
| 
| | 
| 
| | 
2.20 | nw. 
| 3.85 | nw. 
| 3.91 | nw. | 
j | 4.45 | nw. 
} | 4.85 | nw. | | 


OBSERVATIONS AT ELLENDALE, APRIL, 1918. 


TaBLE 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


April 21, 1918—Continued. 


Remarks. 


Few A.Cu., nw. 


At different heights above sea. 


Wind. 


as 


13.4 | 1/10 Cu., nw. 


2.49 | nw 
2.46 | nw 
2.06 | nw. 
1.63 | nw 
1.26 | nw 
1.05 | nw. 
0.99 | nw 
0. 86 | nw 
0.77 | nw 
0.66 | nw 
0.44 | nw 
0.31 | nw 
0.33 | nw 
0.39 | nw 
0.45 | nw 
0.52 | nw 
0.57 | nw. 
1.06 | nw. 
1.78 | nw. 
2.33 | mw. 
2.40 | nw. 
2.63 | nw. 


3.37 | nw 
3.52 | mw. 


Humidity. 


36 
34 


31 
30 


a2ronon 


April 22, 1918. 


222 83 


April 23, 1918. 


1/10 Ci.St., wnw. 
Ci.St., wnw. 
lar halo, 
a. m. to end of flight. 


iis 
pis iiiisiisiic 


THT 


April 24, 1918. 


iis iis 
3 
AMO 

ODOT 


1.4 
3.6 | 


ie 


963. 3 ca 72 | sw. 


963. 2 
962.9 
962. 8 


A.M. 


57 
4 Pressure. pe Vap 
Rel. pres. | Dir. Vel. . 
mb. | °C | mb. 
165 872. 4. 61 &32 
1000 890. 6. | 58| 5.42) mw. | 7.4 
750 918. 8, | 54) 6.08/ nw. 6.2 
1690 024. 9. 53; 5.9 
500 12) 625|w. | 58 
444 952. 13, 619)w. | 58 9/10 A.St., w. 
| 68} 4.53 | mw. 
67 4.33 | mw. 
q 60 3.43 | nw. 
54 2.68 | nw. 4 
| | 2.68 | nw. 
59| 2.62] nw. 
| . | 64 2.55 | nw. 
.| 70 
71 
7 | 67 
7 61 
7 | .| 55 
720.6 | | 51 
| Few A.Cu., nw. 
| 53 
| | | 
| + 2 | 
22 
| 14 | 
14 
.| 14 
| ‘ 14 
14 
| 15 
32 
| 37 
| 
500 
| 
| 
| | | | 
| 13.7 
| 13.3 
| | 12.8 
| | | 12.6 
—10.7 11.8 | 
— 9.7 |........! 10.5 
41 — 8.7 9.2 | from 11:05 
— 7.6 7.9 | 
Lu | | 6.9 
— 3.5 
— 0.7; 1.29 | 64 
2.5 | 63 
| 3.2 |.....-06/ | 6.3 | 7/10 Ci.St., wnw. 
| 
| | Hloudless. 
| 
1, 
| 1, 
| Cloudless. 
1, 43 | 
| 30] 


Few Ci.St.,nnw. 


10 Ci.St. 


9/ 


Wind. 


SSw. 
ssw. 


| 


12.5 | 1/10 Ci.St., nnw. 


13.0 


10/10 St. 


14.3 | 5/10 Ci.St.,w.; 5/10 A.St., w. 
w 
w 


15.5 
14.8 | 4/10 Ci.St. 


21.0 
21.2 


4.39 | ssw. 


rain at beginning of flight 


| 3:45 p. m. 
| Altitude of St. base about 750 m. 


ed 


end 


Altitude of St. base about 750 m. 


Misti 


10/10 St., n. 


Altitude of St. bas about 600 m. 
Altitude of St. base about 650 m. 


10/10 St., n. 


Light snow during flight. 


10/10 St., n. 


Humidity. 


57 


BIS 


At different heights above sea. 


oa 


tie 


2898 


April 25, 1918. 


April 26, 1918. 


April 24, 1918—Continued. 


ig is ise iit: 


April 27, 1918. 


8282 


SUPPLEMENT NO. 13. 


Surface. 


| 
| 
| 


TaBLe 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


mb. 

962. 8 
961.8 
961. 2 
960. 3 
960. 1 


BAD. 
10°28... 


964.7 
4. 6 
964.6 
964.5 
964. 5 


piigigiig pits diigigigiggiiig 

Sim is Siisisis iss Sisisiicis 


963. 3 

963. 5 
963. 5 


P.M. 


3: 
3 


- 


58 
| 
rime. rem. | Rew | Wind. | | 
u | tude, 00 m 
ure. | ity. | Dir. | Vel. | | ture, | 100. Rel. bo Dir. | Vel. 
| | | 7 | 
| | | | 
A.M. | | Mm. p.8. 
| 35 sw. 8.9 
| 29 wsw. | 8.8 
| | red 
wsw. | 0 | 
[=] | 28 sw. {| 98 
29 sw. 10.1 
| 37 sw. | 123 
| 47 Sw. 15.2 
47 | | 15.7 
| 
P.M. | 
42| ssw. | 16.0 
| | | 33 | 
; 
A.M. | 
5.35 | ssw. 
Piiisetvesediccsconesdsnes 954.0 | —1.62 | 3.88 | ssw. | 

| | 1.02 | 2. 54 sw. 

12.2 | 4:12 | ssw. 

4.8 6.73 | sse. 

| | | 

| | 95 

| 99 8.9 
2:37 100 
| 400 
| 
| 7.3 | 
i 
A.M. 
94 | 5.56 | n. 5.8 
93; 4.77 n. 7.7 
| 93 4.81  nne. 6.6 
93| 4.81  nne. 5.5 
93| 4.81 | nne, 5.4 
93| 4.77 | n. 5.2 
93| 4.77) n. | 5.2 
94| 5.51) n. 4.7 
| | | | 5.74|n. 


OBSERVATIONS AT ELLENDALE, APRIL, 1918. 


TaBLe 7.—Free-air data from kite flights at Ellendale Aerological Station, April, 1918—Continued. 


April 28, 1918. 


nw. 


now continued during flight. 


10 St 


Few S8t.Cu., n. 


At different heights above sea. 


=e Altitu e of St. base about 600 m. 


16.6 | Altitude of St base about 650 m. 
15.4 | 10/10 St., now. 


15.1 Molsts 


17.4 | Altitude of Cu. base about 1,650. 


EE... 


ob cb ob od od od 05 ww 


April 29, 1918. 


iin! 
id tis: 


On 


DH 


April 30, 1918. 


ESE 


3 


gt 


| 
| 


| 
| 
| 


945.7 


960. 3 
960. 3 
960. 5 
960. 8 
962. 5 
962. 6 


mile iin ile ile tia tie iiin tis te 
. . . ee. . 8 


59 
Surface. 
| tude. Pressure. 
| fare, | 100m.) yar: | Dir. | Vel. 
°C. % mb. 
| 0.7 98 
—L1}......../ 100 | 
0.58 100 
100 
1 —1.1 | —0.02 100 a 
—L3}.......-| 100 
1 100 
1 100 
—3.9|........| 100 
| |} —4.3! 0.35 100 
| 100 
1 —3.0)........) 100 
1 | —21)........| 100 
1 —0.5| 0.00 100 
| 100 
| 0.29 100 
99 
98 
ys 
| } 
| 9.2 we | 6.05 | nm | 19.7 | 5/10 Cu., n. 
| §.84| | 
4.5; 1,41 | 4.97 | | 
| 4.83 | nn 
| nn j 
—1.4 | 1.07 | | nn | 
nn 
—5.0 |........ | nm. 
1.00 | n. 5/10 Cu., n. 
—1.6 |........ | | 
—0.4 1.03 D. 
n. 
3.7 | n. | 
5.8 1.30 | jn. 
| n. 
nnw. 
10.4 | — 
| | 
| a ssw. 
| | ssw. | 
| ssw. | 
| | 
| 


8/10 A.Cu., W. 


.St., w.; 3/10 St.Cu., w. 
3/10 A.St., w.; 4/10 St.Cu., w. 


Few Ci., nw. 
Few Ci., nw. 


9/10 A.Cu., w. 
7/10 A.Cu., w. 
5/10 A.Cu., w. 


Vel. 
M.D. 8. 
14.3 


SHAH 


9.8 | 3/10 A 


10.4 


TMM 


Wind. 


BE. 
cab SEVERED ED EEE EEBERS 


Few Cu., w. 
Few Cu., 


ical Station, May, 1918. 


. 


At different heights above sea. 


BSRRZ 


8.02 | ssw. 
8.44 | ssw. 


May 1, 1918. 


May 2, 1918. 


SUPPLEMENT NO. 13. 


May 3,.1918. 


May 4, 1918. 


Surface. 


TaBLe 8.—Free-air data from kite flights at Ellendale A 


961.8 


. 
60 
| 
| | | 
Time. Tem- | Wind. | | pre ‘Tem- a Humidity. Remarks. 
| Pressure. humid- tude, 100 m. lw 
| ture, ity. | Dir. | Vel. || | Sure. Rel. | V8P- | pir, | 
| | 
A.M, mb. % m. mb. *¢. 
66] 43/444) 960 6.6 |........ | 
63 | s. | 12.5 || 923. | 17.6 —3.21 11.0 
7.5 62 | s. 1, as. 13.3 114 
| 125 |... re 11.5 
58 | 8.9 796.8) 5.0) 0.85 | 10.1 
53 | s. | 8.9) 2, 743. 1.0 0.86 M44 
12.2 53 | s. | 3 ae 
| 850. 12.6 | 
| 875. 14.6 
| 920. 18.2) 0.42 
| 928. 
955. 
( 
175 a0. | 
807 | 929. 1.43 
730 996. 
444 971. 
| | 
| | | 
955. 17.7 |. 
927. 16.2 |. 6.8 | 
17.0. 
| 880. 19.7 | 
875. 19.1 |. j | 
| 852. 16.9 
| 875. 16.0 |. | 
15.0 | 5.8 | 
923. 16.7 7. 
| 928.8) 17.2). 7.0) 
956.9) 20.5 |. .| | 
| | | ssw. Cloudless. 
al | sw. 
| | sw. 5 
| 20.0 |. | sw. 8. 
87] 18.3 |.. 4.84] sw, 8. 
18.2 | | 4.81 | sw. 8. 
16.4 | | 4.66 | sw. 8. 
| 14.5 sw. 7. 
7 12.6 |.. -| sw. 7.8 | Mloudless. 
8: 14.9! wsw. 9. 
(15.4 | wsw. 9. 
17.5 .| 0 | wsw. 9. 
2.2 sw, 
| } | sw. 
| | ow. | 
25.8 | sw. | 
26.3 |.. 9 | sw. 9.8 
4 20.9 7. 
20.8 | 7. 
| 


OBSERVATIONS AT ELLENDALE, MAY, 1918. 


TasLe 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 


Remarks. 


2/10 Ci.St., nw. 
1/10 Ci.St., nw. 
2/10 Ci.St. 


2:10 
of Si 
. nnw, 
nnw, 


began 
ude 
Cu., 
Cu., 


2/10 A.Cu., W. 
loudless. 


Vel. 


Wind. 


Rain 
Alt 
9/10 
10.2 | 5/10 St. 


Humidity. 


7/10 Cu., wnw, 


1/10 A.Cu., w. 
Few A.Cu., w. 


mS 


* 
Em 


At different heights above sea. 


May 5, 1918. 


ESSE 


May 6, 1918. 


May 7, 1918. 


SRE 


May 8, 1918. 


EE EEE: 


Time. 


BBB... 


10:42. 


110B. 


e ee ef “ef eve . ee 


P.M. 


A.M, 


61 
i- 
Pressure. 
he. 
ture. | 100 ret, | | pir. | 
% 
m 
“or 
61 
| 
| 25 
20 
20 
} 24 
| 29 
34 
38 | 
39 | 
31 | | 
| 23 | 
29 | | 
| | 
33 
| 30 | 
| | | | 
2} 
2 | 
| 3) 
| 37 
} 36 
| | | 
ae q | | | | 
mt 10.59 | nnw. 10.2 | 3/10 A.Cu., w.; 7/10 St.Cu., n. 
77 | nnw. 
| 88 9.31 | nnw. 
90; 9,08; nnw. ended 3:15 p. m. 
| 93! 9164) nnw, Cu. base about 
| 96 10)30 | nw. 
| | nnw, 
71. «10/29 | nnw. 
| 92) 954) 
| 90 72) 
| 79 | 10172) 
| | 76 | 10.88 | n. 
| 10. j 
2. 
|. @ 
3 
3. 
| 2 
2. 
| | 
| | | nw. | 
nw, 
} 223) nw. 
| 2.58 | nw. 
| 2.91 | nw. 
2.87 | nw. 
| 3.34) nw. 
| 3.85 | nw, 
| | 4.30) mw. 
| 4.82) mw, 
4.85 | nw, 
4.89 | nw. 
798 | 918.1 2 | 4.98 | nw. 
730 923. 4 29, | nw. 
500 | 950.5 | 6.04) nw. 
957.0 | 6.31) nw. | 
0 Ci.Cu., w. 
0 A.Cu., w. 
| 
| | 


62 SUPPLEMENT NO. 13. 
TasLx 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 
May 9, 1918. 
| Surface. At shove ae. 
Time. Tem- Rela- i Tem-| 4, Wind. Remarks. 
ve 
Pressure. humid- tude, | Pressure. im. 
ity | Dir. | Vel. pres, | Dir. | Vel 
m. mb. % mb. Mm. p.8. 
956.7 38; 4.08 n. 9.8 | 10/10 A.St.,n. 
500} 950.9 3.83 n. 11.5 
750 921.5 36 2.73 | nne. 19.1 
765 919.9 2.69 | nne, 19.6 
000; 893.0 39 2.27 nne. 19.4 Faint solar halo from 2:00 p. m, to 
250| 865.5 42 2.23 | nne, 19.1 | end of flight. 
429; 846.4 44 2.02 | 18.9 
500} 838.8 411.92 | nne, 18.8 
750 813. 2 1.45 nne, 18.2 | 
954} 792.5 19| 1.01 | nne, 17.8 | 
750 | 813.2 16| 0.76) nne, 19.7 
653 823. 2 14, nne. 20. 6 
500| 839.7 41.07 | nne, 20. 2 
250| 866.7 32| 1.96) nne. 19.7 
089 | 884.1 39 2.66 nne. 19.3 
000 893. 0 38| 2.78 | nne. 18.9 
768 | 919.9 34 2.99 | nne. 18.0 
750} 921.5 34 | 3.05 nne, 7.9 
500 | 950.0 29) 3.38) n. 160 
444 957.2 28| 3.44) n. 15.6 10/10 A.St., n. 
May 10, 1918. 
A.M | 
903.8] 5.2 sw. 4) 5.2/........ 4.87 | sw. 4.0 | 10/10 St.Cu., wnw. 
800] 967.0; 62/........ 4.60 sw 5.1 
963.8) 64 sw. 4.9 || 760) 927.1 5.1 —0.03 3.16/w. | 10.4 
| 1,000} $90.9) BB 3.05 | w. 12.8 
| 963.8) 65) sw. 4.5 | 1,267 871.0; 24) 0.53 290 w. | 15.4 
1, 500 $45.5) 0.6/........ 3.25 w. 14.4/ 10/10 St.Cu., wnw. 
1,750| 819.4) — 1.4)........ 3.43 | wnw. 13.3 
963.6) 8&2 wsw. 4.0 || 2,232 771.5|— 5.2 0.79 3.39, wnw. 11.3 
2,250| 760.7) — 5.3 )........ 3.36 wnw. 11.3 
2,750 724.0} — 9.0]........ 2.41 wnw. | 11.7 
3, 000 701.7 | —10.8 j........ 2.06 wnw. 11.8 
963. 4 8.3 39 wsw. 4.5 | 3,244 680.2 | —12.6| 0.62 1.72 wnw. 12.0 
3, 000 701.7 | —11.3 |........ 1.87 wnw 13.0 | Altitude of St.Cu. base about 3,150 
| 2,750 74.0} —10.1 |.......- wnw. 40! m 
| 963.0 11.2 36 6.3 2,350 759.7 | -- 0.95 wnw. 15.6 Few A.St.,wnw.; 9/105t.Cu., wnw. 
| 2,250) 760.7) —7.1]........ 2.31 wnw.  15.3_ 
bead] || 1,750 819.4 | — 2.3 /........ 2.72 | nw. 
| 1,500] 845.5) 283 nw. | 127) 
| 9627; 114) 32) nw. 9.8 | 1,207 877.2) 2.9) 1.09 nw. | 
800.0; 6.2}........ 2.92; nw. | 10.2} 
9626!) 11.6, 30) nw. 31) 858) 915.6) 67) 1.18 2.94 | nw. 
| 750) 9280; 8&@]........ 3.11 | nw. 7.5 | 
| 9626) 11.6 28) nw. 3.1 (444 962.6, 11.6]........ 3.82/nw. 3.1} 10/10 St.Cu., wnw. 
| 
May 11, 1918. 
P.M. 
-| 954.8) 16.0 33 | w. 10.7) 954.8} 16.0}........ 33 w. 10,7 | 4/10 Cu., w. 
750 920.7 13.9 |.......- 36 | 5.36 | wsw. 10.7 
954.7 16.0 w. .8 806, 914.6} 12.3] 1.02 36 «5.15 | wsw. 10.7 
1,000| 892.8] 10.4]........ 38 | 4.79 | wsw. 11.4 
---/| 1,500} 840.5! 5.4]........ 43} 3.86 | w. 13.2 
954. 5 30 98 | 1,662) 824.3] 3.8 45 | 3.61 | w. 13.8 
1,750} 815.5] 2.9]....... 48 3.61 | w. 13.9 
anges 2,000) 790.9) 0.5)........ | 3.54] w. 14,2 | 9/10 St.Cu., w. 
|| 2,250) 766.3) —2.0/........ 65) 3.36) w 14. 
943) 163 30 | w. 8.9 | 2,283) 753.1} 0.89) 69| 3.20 | w. 14.7 
|| 2,250 | 766.0 2.2 72| 3.66 13.9 | Rain from 1:50 to 2:00 p 
9541) 16.1 31 | w. 14.3 | 2,134 776.9 | —1.3| 1.07 75| 4.11 | w. 13, 2 
- 9538) 15.9 31 | w. 9.4 | 1,368 853.8} 69) 1.02 50| 4.98| w. 14.0 
953.5 15.5 30 | w. 10.3 870; 906.4) 0.82, 4.91|/w 13.9 
953.5 15.5 31 | w. 94) 444) 953.5) 15.5/........ | 81] 5.46] w. 9.4 | 9/10 St.Cu., w. 


. 
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TasLe 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 


May 12, 1918. 


n. 


, nw.; Few St.Cu., 


Ci.St. 
Few Ci.St., nw. 


of A.Cu. base about 


Ititud 
3,200 m. 


5/10 A.Cu., wnw. 
0 A.Cu,, 
e 
.Cu., whw. 
Few Ci.8t., wnw.; 3/10 Cu., wnw, 


2/10 St.Cu., wsw. 
of St.Cu. base about 


8t.Cu., wsw. 
4/10 Ci.St., w.; 


Altitude 
450 m, 


2/10 


At different heights above sea. 


nw 
17.1 2/10 Ci.St., nw.; 3/10 St.Cu., n. 


So 


Wind, 


EEE 


EERE 


Humidity. 


May 13, 1918. 


May 14, 1918. 


Surface. 


SRE 


63 
| 
| | 
tude. Vap. 
Rel. pres. Dir. el. 
m). m, 
962. 
955. 
929. 
926. | 
| 896. 
| 
868. . 
840. 
827. 
814. 
| 780. 
764. 
740. 
723. 
740. 
764. 
7389. 
807. 
814. 
841. 
854. | 
869. 
897. 
920. 
926. | 
955. 
962. | 
sw. 
sw. 
| Sw. 
| Sw. 
1, | wsw. 
| w. 
wnw. 
| 
wnw. 
| | wnw. | 
y | 
‘ | wnw. 
| wnw. 
| wnw. 
‘ wnw. 
wnw. 
: | wnw. 
| wnw. 
‘ wnw. 
| | wnw, 
‘ | | wnw. 
‘ | 
} | nw. 
| nw. 
| | nw, 
nw. 
1, | 
wnw. 
wnw. 
| nw. | 
nw. 
| | | 
| | | 
| | | 
| 
| | | 
| 
| | 
| | 
OB 
7.5 0. 46 


,w. 


Ci.St. 


marks. 
helia from 7:00 to 7:20 a. m. 
6:45 a. m. to end of flight. 
10 A.St., wsw. 


7/10 St.Cu., w. 
5/10 Ci.St., wsw.; 5/10 A.St., wsw. 


Faint solar halo, 22° radius, from 
1/10 Ci.St., sw.; 2/10 Cu., wsw. 


2/10 Ci.St., w. 
3/10 Ci.St., w. 


Wind. 


BEER 


Humidity. 


At different heights above sea. 


a 

~ 

= 

= 

: 

é 
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TaBLe 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918 —Continued. 
May 17, 1918—Continued. 


Surface. At different heights above sea. 
tem. | Rela Wind. | Humidity. Wind. R 
humid-| pera- | 
tare. ity. | Dir. | vel. || tude. ture, Ret. | | pir. | vel 
| 
A.M. mb. % m. mb. % mb. m. 8. 
962.0 7.0 57 | nw. 3,004 703.2| —2.1 81| 4.16 | wsw 6.8 
3,351 673.1 | —4.4 2.41] sw. 12.9 
3, 250 682.2) —3.6 55 | 2.49 | sw. 12.9 
3,000 703.7} —1.7 49| 2.60] sw. 12.7 
2, 750 726.0; 0.3 43| 2.68 | wsw. 12.6 
ere 2,515 748.0 2.1 37 2.63 | wsw. 12.5 
2,500 749.1 2.2 37| 2.65] wsw. 12.5 
2,250 773.4 3.7 35| 2.79 | wsw. 12.5 
2,000 797.0 5.3 3.03 | w. 12.5 
we 1, 750 821.7 6.9 32| 3.18] w. 12.5 
1,500 847.1 8.4 3.42| wnw. 12.5 
10:30... 4 1, 404 857.1 9.0 30| 3.44! wnw. 12.5 
1,250 | 873.7 7.3 36| 3.68 | nw. 9.1 
10:40... nw. 114 883.6 6.3 39 3.72 | nw. 7.0 
1,000 900.9 7.8 40} 4.23 | nw. 6.3 
750, 928.4) 10.2 5.23) wnw.| 5.3 
-l@...-.| 956.2} 12.7 6.46) wnw. 4.2 
13.2 44 | wnw. 444, 962.6) 13.2 44| 6.67| wnw. 4.0 | 1/10 Ci.8t., sw. 
May 18, 1918. 
| 
952.8 76 16.29 | se. 13.9 | 10/10 St.Cu., se. 
500 946.3 15.47 | se. 14.0 
750 919.0. 67 | 12.50 | se. 14.4 
1,000 892.7. 60 10.04] se. 14.8 
1,092 883.2 57| 9.11] se. 14.9 
1, 250 866.8 55, 8.51 | se. 14.4 
1,500! 841.0 | 52| 7.50 | sse. 13.6 
1,750 816.1 48 6.64 | sse. 12.7 | 9/10 A.Cu., wsw.; few St.Cu., se. 
2,000 792.4 45| 5.87] s. 11.9 
2,008 791.6 45-| 5.87] s. 11.9 
23000 (792.4 | 46 6.00 s. 12.0 | 10/10 St.Cu., s, 
1, 750 815.9 | 8.74] s. 15.0 
1, 500 840.0 82 11.65 | sse. 18.1 
1,281 862.7 98 14.48 | sse. 20.7 
865.5 98 14.58 | sse. 20.4 | 10/10 St.Cu., sse. 
| se. 1,14 876.9 9 | 14.93 | sse. 19.3 titude of St.Cu. base about 1,200 
m. Rain 2:40 p. m. and 
continued. under 2:29 
.m.insw. 10/10 S8t.,sse. Kite 
away. 
May 19, 1918. 
A.M 
955.3] 10.0 nw 17.9 444 955.3 10.0]........) 77| 9.46] nw. 17.9 | 8/10 St.Cu., nw. 
955.3; 10.0 nw. 15.2 794 915.6) 5.3) 134) 82} 7.31] nw 17.5 
955.5 9.8 75 | nw 13.9 || 1,132 878.5' 4.4] 0.27; 100| 8.37| nw 14.4] Altitude of St.Cu.base about 1,100 
tua 866.0. 6.91 | nw. 14.7 m. 
10.0 nw 1,531 836.4 3.0) 0.35. 45| 3.41 | nw 15.4 
955.7] 10.0 70 | nw. 2, 082 781.2 —0.2| 0.67 44| 2.64] nw. 15.6 
12:08 956.1) 10.8 64 12.5 || 1,611 823.6 3.4) —1.23 40| 3.12/ nw 19.3 
956.1 66 | nw. 11.6 || 1,375 853.4 1.06 | 9 | 6.08! nw 13.0 
1237....... 956.2| 65 | wnw. 877 907.4 5.8] 1.27 75 | 6.92 | wnw. 14.7 
7530 921.7 | 72 7.42 | wnw. 13.0 
956.3 11.3 65 | wnw. 8.9 444 956.3 11.3 )........ 65 | 8.70 wnw. 8.9 | 6/10 St.Cu., wnw. 
May 20, 1918. 
7.2} 6/10 A.C 7/10 St.Cu 
80 | e. 7.2 444 967.7 80 e. Cu., w.; 7/ .Cu.. w. 
968.3 4.2 71 | 6.7 933 62 se. Cu., w. 
967.6 4.3 ene. 3.1 1,368 se. . 
WEB 4.6 76 | e. 8.0 883 55 | 54] 
4.7 76 | e. 5.8) 444 7% 6.49 5.8 10/10 St.Cu., w. 


80520—18——5 * Temperature pen not recording. 


Remarks. 


Rain from 3:02 to 
m. 


10/10 St.Cu., wnw. 


3 Altitude of St.Cu. base about 


4 Rain from 7:55 to 8:25 a. 
9/10 St.Cu., ssw. 


> 
. 
g ah & 3 
= i=) 
= 2 = = 
s & & = 
& 


Wind. 


| 


EE BEEEE . : 
2 


Humidity. 


REMSRERSRS STATES SSRRANAARSSS 


At different heights above sea, 


May 21, 1918. 


° 


SUPPLEMENT NO. 13. 


Surface. 


TaBLe &8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 


66 
| 
Pressure.| pera- | ——— 
tude. ture, | 109 m. | Vap. 
| Rel. | pees. | Dur. 
| 
w. 
w. 
Ws 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
w. 
N 
w. 
er 
M 
| 
| 
| 


Altitude of St.Cu. base about 750m. 


10/10 St.Cu., ese. 


Altitude of St.Cu. base about 950m. 


7/10 St.Cu., ese. 


nne. 
. base about 650 m. 
, nne. 


Altitude of St.Cu. base about 800m. 


10/10 St. 
10/10 St.Cu., n. 


Altitude of St.Cu. base about 990m. 


0/10 St.Cu., 


1 


3 

i 

3 
ce 
Sa MRR 


Vel. 


m. 


HH 


7 


Wind. 


6 | Altitude of St.Ca. base about 700 m. 


| Altitude of St 


4] 10/10 8t.Cu. 


9 
9 


Humidity. 


8 
10 
12 
12 
10 

0. 

4 

5. 

5 

5 

6 

7 

7 


| 


— 
> 
: 


81 | nne 


16 | nne 


Bis 
om: 


0. 


At different heights above sea. 


May 24, 1918. 


May 25, 1918. 
May 26, 1918. 


SERS 


May 27, 1918 (No. 1). 


7.6 


8.5 


4.5 | 
40) 


OBSERVATIONS AT ELLENDALE, MAY, 1918. 


73 | se. 
73 | se. 
73 | se. 


74 | se. 


12.1 | 
13.4 


| 


ac 


9.4 

10.3 
9.8 

10.3 


8.0 


n. 
n. 


nne. 
nne. 
nne. 
nne. 


82 n. 
81 n. 
80 
79 | n. 
79 


92 | n. 
90 
89 
90 
87 | nne. 
87 | nne. 


20.2 
20.2 
20.5 


19.6 


TaBLe 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 


954.6 
954.5 
954.4 
954.4 
954.4 | 


5.3 


12.8 


NN 


5.5 
5.8 
6.0 
6.4 
6.4 


4.8 
5.0 
5.0 
5.1 
6.1 
6.3 
6.9 
7.0 


967.1 
967.1 


96 
967. 


967.0 
966.9 
966.9 
966.8 
966.7 


12:50... 


.0 
tice 


2:52. 


965.8. 
965.6 
965.5 
965.7 
966. 1 
966.3 
966. 5 
966.7 


11:37. = 


N 


‘215, 


2:33 


RAD. 


A. 


ODE... 


CBB... 


Tem- | Tem 
Time. | Rela- Wind. Remarks. 
Pressure. 4 humid tude, | Pressure. Pre. | 100m. Vap 
| ity. | Dir. | Vel. Rel. - | Dir. | 
pres. 
P.M. mb. °C. | % M. p. 8. mb. *¢, mb. mp. 8. 
17.5 | 87 | se. 7.6 955.3} 17.5 ]........ 17.40 | se. 6) 
|  49.0> 17.11 | se. 7. 
MRL 86 | ese. 6.7 924.7) 13.6) 15. 58 | ese. 
921.2| 13.6]........| 15.58 | ese. 8. 
94.9] 18.3 81 | ese. 893.7) 11.7] 0.67 | 13.75 | ese. 9. 
954.9) 18.4] ese. = 874.6) 13.3] —0.87 1 se. 8. 
867.8 1 | 10. 
cage 817.8 1¢ sse. | 19. 
| .6 | 5 | sw. 22. | 
| 75 | ese. 5 .2 | 5 sw. 18. 
on 0 | sw. 
.6 | ssw. 16.8 | 
P.M. | 
958.9 13.5 85 | n. 9.4 | 85} 13.15 | n. | 
87 | 12.95; n. 
86 | nne. 11.2 1.04 99| 11.91 nne. 10. 
87 | nne. 5.4 | 2.62, 11.22| ne. 8. 
10.71 ne. 7. 
Bi —113| 7.%je. 6. 
ina 11. 43 | e. 
0.75; 98| 11.79 ne. | 10. 
12.06/ne. | UL 
12-83] nme. | 18. 
= 88 | nne. B 88 | 13.01 nne. 13.4 | 
A.M | 
5.0 86 4.5 444 967.1 86 7.50] n. 4.5 
| 1,000| 902.5; 9! | 9.4 
P. M. 
2 83 | n. —0.4 9.2 
| 83 | n. | 21 if 7 8.3 
2.6| 0.09 7 4.4 
| —1.25 7 7.9 
| 7 9.1 
O11) 0.49 6 
| 2.5] 150 6 12.6 
9.4 1 | | 
sa! ~0.17 
| 0.35 | 
R45 | i 
| 
1.52 8.7 | 
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Tasie 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 
May 27, 1918 (No. 2). 


Surface. At different heights above sea. 


Time. 


Tem- | ‘tive Alti- Tem- 


= 
3 
EE 
= 
5 


P.M. mb. % mM. 
967.5 10.2 77 | ne. 5 


3 
> 

3 
> 
3 


o 
2 


10/10 St.Cu., ne. 
Altitude of St.Cu. base about 
m. 


ESEZEREE 


ORONO 


8/10 St.Cu., nne. 


| 


10/10 St.Cu., ene. 


S 


Altitude of St.Cu. base about 
1,650 m. 


PSP 
| 


DON 


10/10 St.Cu., ene. 


May 28, 1918 (No. 2). 


| | 


| 
| 


10/10 St.Cu., ene. 


2 


Altitude of St.Cu. base abou! 
1,400 m. 


te 


Altitude of St.Cu. base about 
1,350 m. 


8 


SNPS 


SS 


8/10 St.Cu., ene.; 2/10 Cu., ene. 


May 29, 1918. 


P.M. | | 


| | 


| 964.8, 15.0 88 | s. 2.7 || 


on 


B04... 965.5 | 14.8 88 | s. 5.4 965. 14.81 | s. 5.4 10/10 St.Cu., s. 
950.2| 14.3 |........ 151 | s. 5.7 Altitude of St.Cu. base about 650m. 
931. .31 | s. 6.8 Altitude of St.Cu. base about 700m. 
-| 965.3) 14.9 88 | s. 907.5, 10.6| 0.81 12.27 | s. 7.8) 

800. 9.75 | sw. 13. 
2:42 965.0 15.0 ss 5.4 798 7 0.33 9.69 14.1 | Altitude of St.Cu. base about 750 

730. 3 1 

| 2 


wm 


964.6 15.2 88 | s. 4.5 


SOS 


1 

1 
1 16.0 86 | s. 4.9 | —0. 0. 67 21. 

w. 20.7 Altitude of St.Cu. base about 800 m. 


963. 8 16.2 Ss. 3.6 | 


5 


. 


NOS 


“ | | Vel. 
s. | 
| 
967.2 "74 ane. 49 | 
067.2 | 69 | nne. | 
ve. j 
18 (No. 1). 
ALM. | 
970.9 7.9 85 | nne. 3.6 | 
970.8] 10.6] ne. | || 1,960 
970.9] 10.7 65 | ne. 4.5 1,920 | 
CLO} 64 | ne. 1,165 
| 
P.M. | | 
967.6 12.9 | 66 ene. 6.7 | 
BAB 967.6) 13.6) 65 ene. | 1,107 1.12 
966.6 18.7 73\e. | 5.8|| 1,264 | 1.18 
| | 750 
i 
| 
| 
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TaBLE 8.—Free-air data from kite flights at Ellendale Aerological Station, May, 1918—Continued. 


May 29, 1918—Continued. 


10/10 St.Cu., s. 


Altitude of S8t.Cu. base about 950 m. 


-» SW.; 1/10 Ci.Cu., sw. 


Lightning in s 


8/10 A.St, sw.; 2/10 8t.Cu., sw. 


Altitude of St.Cu. base about 
2/10 A.Cu., sw.; 6/10 St.Cu., s. 


9/10 St. Cu., ssw. 


10/10 St.Cu., s. 


10/10 8t.Cu., s. 


At different heights above sea. 


Vel. 


6.7 | 5/10 Ci.St 


Serr 


« Wind. 


15.84 | sw. 


AP Seer ess 


Humidity. 


is ig iii SiG ls 


PED 


May 30, 1918. 


May 31, 1918. 


Alti- 
tude. 


444 952.6 


Be 

big ils 


963. 0 
963.0 
962.9 


952.6 


| 
| 


952.8 
953.0 
952.6 
952. 6 
952.6 
952.5 
952.5 


§:21. 


5:10... 
BIB... 


OIG... 


7:57. 
8:53. 
8:55. 
9:00. 
9:13. 


| 
. 


. 
. 
. 


. 
. 
. 
. 


Linen & 
gs @ 
& 


69 
Surface. 
| | | 
Time. | = | Remarks. 
| Vap. ® 
| Rel. pres. Dir. | = 
P.M. % mb. ™. Pp. &. 
67 8.17 | wsw. 10.8 
73 9.45 | sw. 10.6 
1 77} 10.45 | sw. 10.5 
79} 10.58 | sw. 9.9 
92 11.60 sw. 6.8 
93 | 12.70 ssw. 6.6 
93} 13.48 | ssw. 6.4 
92 | 13.87 | ssw. 5.9 
87) 15.32 s. 3.6 | 
| 86 | 15.63 | s. 3.1 
P.M. 
50 
1/10 Cu., sw. 
rs 500 94 sw. | Solar halo, 22° radius from 5:45 to 
9 sw. 
| | ssw. 
8 | ssw. 
0 | ssw. 
20 8: | | ssw. 
& | 
0 77 
S| 7 
7 
5 6S | Lightning continued in 
s. toend 
7 
8 
750 9] | 
M. 
17 8. 
ae 500 16 s. 3 
750 14 8. 3 
825 13 8. 4 
1,000 12 s. 6 
1, 135 8 11 s. 2 
1, 250 11 7 | 
1,500 10) s. 6 | 
| 1,677 8 9 8. 8 
1,750 8 8. 7] 
2,000 7 s. 6 
2, 216 7¢ 8. 
2, 250 7¢ s. 2 
2, 500 7 4 
2, 750 7 8. 5 
id d 3,000 BS 8. 6 
3,036 66 8. 8 
3, 250 aj 5 
3, 500 6 s. 4 
3, 739 8. 2 
3,500 6 8. 4 
3,250 67 is. 6 
3,000 | 8. 8 
2,369 79 ie 7 | 
2, 250 7¢ 8. | 0 | 
2,000 7 90 8. 6 
P.M. 
1, 89 7.5 
12:40. 83 2.6 | 
81 1.6 | 
i252. is | 76 
| | 


arks. 


.; 4/10 St.Cu., sse. 


Altitude of St. Cu. base about 


Rem 
w 
2/10 A.Cu., w.; 8/10 St.Cu., w. 
Rain from 12:31 to 12:50 p. m. 
3/10 A.Cu., w.; 6/10 St.Cu., w. 
wsw. 
» WSW.; 
Rain from 10:26 to 11:35 p. m. 


9/10 St.Cu., w 
4/10 A.Cu. 
4/10 A.Cu 
10/10 St.Cu., sse. 


/10 Ci.St 
Cloudless. 
Cloudless 


1918. 


June, 


EEEEBE 


Wind. 
4 


Station 


= 


Humidity. 
49 
44 
43 ! 
41 
41 


Aerological 


At different heights above sea. 


June 1, 1918. 


= 
s 


zg | SHREK 


SUPPLEMENT NO. 13. 


TABLE 9.—Free-air data from kite flights at Ellendale 
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| 
| 
| | 
50 | 11.69 | ese. 
53 | 11.94} ese. | 
65 | 12.60 | ese. | 
77 | 12.71 | se. 
88 | 12.43 | se. | 
95 | 12.23 | se. | 
95 | 11.51| se. | 
93 9.84 | sse. | 
92 8.48 | s. 
92 8.20 | s. ; 
96 7.80 | ssw. 
100 7.47 | ssw. 
96 7.54 | ssw. 
Rd 5.72 | sw. 
76 4.92 | sw. 
77 4.84 | sw. 
82 4.61 | sw. 
87 4.32 | wsw. 
91 4.01 | wsw. 
96 3.75 | wsw. ‘ 
97 3.70 | wsw. 
j 97 3.82 | wsw. 
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OBSERVATIONS AT ELLENDALE, JUNE, 1918. 


TABLE 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


June 4, 1918—Continued. 


11:00 p. m. 
Light thunder in n. at 10:50 p. m. 
sse 


Lightning in north from 10:35 to 


7/10 St.Cu. 


At different heights above sea. 


Vel. 


Wind. 


thunder in 


and 
:20 p.m. 


Altitude of Cu. base about 1,600 m. 
t 
St., w.; 4/10 Cu., sw.; 2/10 


E 
& & & & 
* 


4444444 


SESSESRRR 


Humidity. 


frre 


DH 


EEREBEE 


te 


June 5, 1918 (No. 1). 


June 5, 1918 (No. 2). 


June 6, 1918. 


BEE Sills is iz iia 


2 13. 
12 
8 8 
5 7 
4 9 
0 9 
9 7 
5 6. 
7 5 
0 4 
3 3. 
* Kite fell in field. 10/10 Nb., wnw. Storm passed over station at 6:30 p. m. accompanied by heavy thunder and vivid lightning. Hail from 6:52 to 6:59 p. m. 


3 

. 

. Mee 

H 

she 

38 

8 

@ 
Bi 
E 
i 
++ 


Remarks. 
Vap. 
| pres. Dir |__| 
mb. 5 
646 
66 
689 
708 | 1 | 
708 1 
73 
75 | 
77 | | 
80 
81 
824 1 
85: 
87 1 
90 
| 91 
93 1 
| 959 
966 
929 78 | 16.61 | sw 
92: 76 16.80) sw 
94¢ 67| 16.97 | sw 
956 63 | 18.02 sw 
| 96 61 18.87 sw . 
| 
05: .90 | s 
92¢ .09 | s 
| 87: .06 | s 
.73 | 8 
48 | | 
| 79 . 11 
| 77 | 
75 88 
| 75 |. 87 
72 | 
70¢ |. 97 
70 |. 81 
704 . 60 
70 | . 43 
| . 43 
| 6 . O4 
| 66 49 
| 64 OF 
| 63% 
| 64 . 16 | 
| 664 Ww | 
| 679 w. 
685, 70 5.12 | w. 58 p. m. and contin- 
707. 85 7.06 | wnw. of fllght. 
729. 00 9.42 | wnw. 
| 


10 Cu 


3/10 Cu., nnw. 


Altitude of Cu. base about 2,000 m. 


Vel. 


11.5 | Few St.Cu., n. 
10 Cu., 


15 

; 2/10 A.Cu., 

2/10 A.Cu.,w 

2/10 A.Cu., Ww. 
from 10:15 to 10:45 a. m. 


w 


t. 
8/10 A.St., 


lar halo 


10 Ci.St 


2/10 A.St.,w.; 6/10 St.Cu., w. 


8/10 A.St. 


6/ 
8/ 


2/10 A.St.,w.; 8/10 Cu., w. 


| 2/10 A.St., w.; 8/10 A.Cu., w. 
9/10 St.Cu., wsw. 


11.8 
10.7 


Wind. 


OM 


Altitude of St.Cu. base about 


Humidity. 


At different heights above sea. 


iii 


OM 


June 6, 1918—Continued. 


SUPPLEMENT NO. 13. 


June 7, 1918 (No. 1). 


June 1, 1918 (No. 2) 


SMH OOOH 


Surface. 


TABLE 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


Time. 


72 


3 
sss: 


ere 
SS 


- 


7. 
Piet, 

. 
we. 
“ee 
Re: 
4 
60 
ee 
6.9 
6 8 
5 
ee 
6 © 


St.Cu. base about 


2,300 m. 


Altitude of 


| 


| 
Tem- | Rele- | Tem-| 4, Remarks. 
Pressure.| pera- | numid-! Alti- | Pressure. . 
De. | Vel. || tude. tare. | 100m. Rel. Dir. | 
| 
°C. % mb. 
52 3.80 | nw. || 
} 1.6 0.48 49 3.36 | nw. 
47| 3.13 | nw. 
— 0.4 }........ 40 2.36 | nw. 
32 1.65 | wnw. 
—_ 25 1.13 | wnw. 
17 0.68 | wnw. 
— 5.2 0.63 17 0.67 | wnw. 
ee 17 0.60 | wnw. 
17 0.54 | wnw. 
| 17 0.47 | wnw. 
—10.8) 0.54 17| 0.41] wnw. 
17 0.38 | wnw. 
> 16 0.33 | wnw. 27.3 
—13.1 0.53 16 0.31 | wnw. 27.6 
16| 0.33| wnw. | 27.1 
16 0.39 | wnw. 25.8 
16} 0.45| wnw. | 24.6 
16 0.52 | wnw. 23.3 
4, 167 61 | —7.0| 0.62 16| 0.54/| wnw. 
4,000 6 16 0.59 | wnw. 
3, 750 | — 4.4]........ 16| 0.68) wnw. 
3,500 666 4 16 0.77 | wnw. 
3, 250 sap | — 1.3'|........ 16| 0.88) wnw. 1 
3,029 70 | 0.1 0.44 16 0.98 | wnw. 1 
3,000 7 16 0.99 | wnw. 1 
2,750 73 16| 1.07 | wnw. 1 
2,500 7 2.4 1.09! nw. 1 
2,255 3.5) 1.18 | nw. 1 
2,000 | 31 1.99 | nw. 1 
1,949 6.1) 1.08 34/ nw. 
1, 750 2.2)........| 79| 5.66| nnw. 
1, 726 831.5 2.5) 1.00 8 | 6.14) nnw. 10.6 
1, 500 854.9 4.8 75| 6.45 | nnw. 10.7 
1, 250 65| 6.65} nnw. 10.8 
1,119 895.3 0.90 60| 6.70) nnw. 10.9 
1,000 908. 3 57| 6.86) nnw. 10.4 
| 752 935.8 11.9) 1.40 50| 6.96 | nnw. 
500 064.4) 15.4)|........ 52| 9.10) nnw. 7.9. 
970.6} 16.2) all mow. | 7.6 | 444/ (970.6 16.2)........| 62] 9.58 naw. 7.6 
J i 
| | | | | 
97 
| 
| 
90: 
| 
83: | 
85: 
| 
88) | So 
905 | 
| | 
| 
96! | 
| | | | 
970.4 | 15.2| 63/5. | 8.9 970. 10. 88 s. 8.9 
63 | s. | 7.2) 980) 909. | 0.89 76 | 5 | ssw. 10.7 
| 76 | 5 | ssw. 10.6 
500 53. | SSW. 
| 828.8 | | ssw. 6.7 
804.0 83 | 7 | ssw. 7.1 
| 779.8) 90 | sw. 7.6 | 
? | | | | 
60 | s. | 10.3 | 21615 745.8 | 0.54 100 | sw. 8. 2,400 m. 
| 21750 733.0 94 3 | sw. 9. 
31500, 667.3) 7\wnw. | 12. 
| 31750 647.0| — Te 48 | wnw. 14. 
968.7 15.0 64s. 8.5 || 31874 637.0) — 0.57 42 wnw. 14. 
44000 50 6 | wnw. 15. 


t- 
205 
at 


over sta- 


and thunder in wnw @ 


: 


m. and con- 
and 
.; 2/10 Ci.St., w. 


ming h 


tion at 7:15 a, m. 
9:05 in ese. 


7:01 a. 
10/10 St. Cu., wnw. 


tinued at end of flight. L 


ning 
a. m. beco’ 


9/10 A.St., wnw.; 1/10 St.Cu., wnw. 
4/10 Ci.St., wsw.; 4/10 St.Cu., se. 


3/10 A.Cu., w.; 4/10 St.Cu., wsw. 


Altitude of St.Cu. base 
Thunder and lightning in s. 
Rain began 


1/10 Ci.Cu., W 


1/10 Ci.St., wsw.; 5/10 St.Cu., se. 


5 | 7/10 Ci.St., w.; 2/10 A.Cu., w. 


Wind. 
Ve 
™m. 


Humidity. 


At different heights above sea. 
| 100m. 
22) 
| 
11 
is 
ll 
0.62 
1.07 


MAM 


June 9, 1918. 

5 

8 

4 

9 

7 

4 

7 

9 

8 

8 

2 
June 10, 1918. 


Alti- | Pressure. 
tude 
5 
0 
4 
7 
0 
7 
1 
2 
5 
4 
9 
2 
3 
5 
0 
4 
4 
0 
6 
4 
9 
0 
5 
7 
5 
5 
June 8, 1918. 


June 7, 1918 (No. 2)—Continued. 


OBSERVATIONS AT ELLENDALE, JUNE, 1918. 
Tape 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


Sean | ws: i BS: is: Bis 


Surface. 
| 
| Remarks. 
| 
93« 
92¢ 
DOU 
87 
92¢ 
93 
O4 
91 
87: 
81 
77 
75 
I I. 
71 1 
6 | 7 
652. 5 
632. 3 


1 | 2/10 Ci.St., w. 
2/10 CL.St., w. 
Cloudless. 

10 St.Cu., nw. 
2/10 St.Cu., wnw 


Wind. 
| 


Humidity. 


At different heights above sea. 


3 
~ 
a> 
~ 
= = 3 
— Ler } 
| SIS is tie is itis igi ini ia | tie: 
ee | im | sitet 


ued. 
Remarks. 


75 


2/10 Ci.St., wnw.; 7/10 St.Cu., wnw. 


2/10 Ci.St., nnw 
1/10 Ci.St., nnw. 


2/10 Ci.St., wnw.; 2/10 St.Cu., wnw. 
2/10 Ci.St., wnw.; 2/10 St.Cu., wnw. 


3/10 St.Cu., wnw 
7/10 Ci.St., wnw. 


Vel. 


HK 


Few Ci.St., nnw 
2.0 | Few Ci.St., nnw. 


4.0 


2.7 
3.8 
6 
5. 
5 
5 
5 
5 
5 
4 
4 
3 
4 
6 
7 
9 
9 
8 
8. 
9 
10 
10. 
5. 
6 
10 
7 
5 
2 
2 
2 
3 
4 
5 
5 
4 
5 
5 


Wind. 


eee 


Vap. 


Humidity. 


SS 


At different heights above sea. 


June 12, 1918—Continued. 


| | | @ | me 
| | BE | | | | SB 
= = 
¢ 


| 
| 
| 
| 


OBSERVATIONS AT ELLENDALE, JUNE, 1918. 


TABLE 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


A.M 


20:17... 


1:45... 


wee 


BDI... 


12:05. 
12:40. 


1:33. 

3:03 

3:06 

6:52 

3:05 

9:16 


= 
Surface. 
Time. Tem- Wind. Tem- Remarks. 
ture, ity. | Dir. | Vel, || tude. ture. | 100m. Rel. | _ Dir. | = 
™, P. &. 
13.4 
13.1 
12.8 
12.5 
12.3 
12.0 
11.4 
10.9 
10.6 
10.7 
10.9 
11.0 
10.6 
9.6 
9.4 
| 
| 
| 
} | | 
| 
| 
62 
63 
7. 
| 6. 
5. 
| 5.8) 
| 
4.8 Cloudless. 
4. 
4. 
5. 
5. 
6. 
| 6. 
6. 
| 


.; 5/10 St.Cu., sw. 
:50 a.m. to the 
sw.; 2/10 A. Cu., sw. 
11:43 a. m. 
wsw. 
from 10:28 to 10:55 


7.2 | 10/10 St.Cu. 
7.7 | Sprinkling rain 
a.m. 


u., 


3/10 A.St., wsw.; 5/10 St.Cu., sw. 
n.; 
10 St.c 
rain 


10/10 St.Cu., wsw. 


| Rain from 7:03 to 7:10 a. m. 
8/10 St.Cu., wsw.; 2/10 St., wnw. 


10/10 St., wnw. 
9/10 St.Cu., wsw. 
9/10 St.Cu., wsw. 


4 | Thunder heard at 10 


Wind. 
| 
| 
| 
| 


At different heights above sea. 


June 16, 1918 (No. 2). 


ag | SRLS 


SUPPLEMENT NO. 13. 
TABLE 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 
June 15, 1918. 

7.7 
4 
3 

7 | 
8.0 
7 
7.5 
6 
2.2 
7 
6.0 
9 
2 
5 
5 
4 
6 
6 
6 
7.2 
0 
1 
6 
5 
3 
872.0 
7.4 
7.6 
5 
9.9 
8 
June 16, 1918 (No. 1). 


| 


OBSERVATIONS AT ELLENDALE, JUNE, 1918. 


TaBLE 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


June 16, 1918 (No. 1)—Continued. 


At different heights above sea. 


Wind. 


i 
= = 224 = < = > 


898.588 


SERSSSER 


Humidity. 


June 17, 1918. 


June 18, 1918, 


June 19, 1918. 


June 20, 1918. 


> . . . . ace . . . . . . . . ee . 
:¢ Sieig ii iB igi ig 
. . . . | . . > 


= 
| 
Remarks. 
|. 
e. 
Rel. | Dak: | Dir. 
mb. mb. 
883 5.64 | ne. 
909 7 | nne. 
38 | 921 nne. 
51 936 | | nne. 
500 964 | ne. 
970 | ne. 
970 84) 15. 
500 964 85 | 14. 
7 958 86) 14. 
750 935 73| 12. 
345 925 67 11. 
00 908 62) 10. 
250 882 
500 856 7. 
342 842 6. 
750 832 59 
41 813 88 
00 807 9) 1 
225 786 
100 807 
750 | 832 68 | 
500 856 53 i 
262 880 38 | 
250 882 39 _. 
100 908 59 10. 
771 933} 81 | 13. 
750 935 81| 13. 
500 964 82| 15) 
444 970) 15. 
i 
967 85 | 18 | 
500 960 87| 18 
750 930) 97| 16 
807 926 9 | 16 
000 905} 9 | 15. 
199 884 99) 15. 
000 905] 97 15. 
750 93K 4) 
623 946 17.8) 
500 88| 
966 86 | 19. 
| 
444 961 | 02 | ese. 
500 955 69 | ese. 
645 939 | 16 | ese. 
750 92 95 | ese. | 
872 91 75 | se. 
000 901 } 12 | se. } 
236 876 91 | sse. 
250 87 90 | sse. 
S64] 73 | sse. - | 
500 84 03 | sse. 
750 82 | 71 | sse. 
| | s. 
180 | 77 s. 
000 80 85 | s. 
750 R2 68 | sse. 
558 4 27 | sse. 
500 84 60 | sse. 
373 86: 59 | sse. | 
250 87 42 sse. 1 
000 90K 91 | sse. 
857 ole 95 | sse. 
750 927 55 | sse. | 
500 9 42) sse. | 
44,6 85 sse. | 
444) 95 | | 
500 95 
750 92 
782 92 
999 894 
250 87) 
278 87 


. and contin- 


9:57 a. 
understorm approached 


Thunder 9:28 a. m. nw. of station. 


10/10 St.Cu., nw. 
rapidly 
10/10 Nb. , nw. 
loudless 
w Cu., 
Few Cu., nw. 
7/10 Ci.St., nw. 


~ 


Wind. 
ad 


BE. BEEEBEEE EEE EEE EE EEE EEE EEE errr 
28585 


At different heights above sea. 
m. 


= = | | | | 
he | | ie! ie int 
ia da ia fa iia ie iis 
3 ie te tiie the tiie tie m3 


s8—Continued. 
Remarks. - 
bw Cu., nw. 


79 


t 


from 11:10 to 11:30 a. m. 


10 A.Cu., wnw.; 3/10 St.Cu.,n. 


‘of St.Cu. base 


0 St.Cu. 


Hain 


8/10 A.Cu., nw.; 2/10 St.Cu., sse. 
1,050 m. 


Altitude of St.Cu .. base about 800 m. 
6/10 A.Cu., wnw.; 3/10 St.Cu.,n. 


9/10 Ci. St., nw. 
Few A.Cu., wnw. 


4/10 A.Cu., W.; 2/10 St.Cu., w. 


om 


Humidity. 


At different heights above sea. 


> 
3 5 
3 5 5 
= 


OBSERVATIONS AT ELLENDALE, JUNE, 1918. 
Tasie 9.—Free-air data from kite flights at Ellendale Acrological Station, June, 1918—Continued. 


Remarks. 
| 
1/10 CL.St., sw. 
| 
7/10 A.Cu., Ww. 
q 
| 
f 
| 


1/10 St Cu., nw. 


7/10 St.Cu. 
Few St.cu,, nw, 


4 
17 


10.38 | nw. 
11.03 | nw. 
12.05 | wnw. 


June, 1918—Continued 
Wind. 
Die. 
ow. | 
we | 
| 
| 


3 


tation 


TaBLE 9.—Free-air data from kite flights at Ellendale Aerological S: 

0 
0 
0 

4.0 

7.2 | 
2 
4 
0 
6 
4 
6 


OM 


ye 


Aad oso 

HE 


15.6 |........ 


ERASE S SESS 


At different heights above sea. 


0 

0 

6 

5 

0 

1 

0 

3 

3 

0 

5 

6 
June 26, 1918. 
June 27, 1918. 


June 25, 1918—Continued. 


SUPPLEMENT NO. 13. 


el. 
p.8. 


F 
Humi Remarks. 
Rel | 
| 
56 | 
51 | 
45 | 
43 | 
42 | 
41) 
40 | 
39 | 
87 | 
85 | 
81 | 
80 | 
= St.Cu,, nw. 
| |. 63 | 
42 | 
16.8 —0.36 41 | 
46 | 
10.0 | 1.02 48 
48 
50 
52 
| 0.86 54 
0.97 59 | 
57 
— 51 
46 
| — 0.36 43 | 
46 A.Cu., nw. 
58 | 
64 | 
0.77 64 | 
59 | 
0. 92 55 
| 54 | 
51 | 
| 47 | 
1 1.42 44 
1 44 | 
| 20. og Cu., nw. 


OBSERVATIONS AT DREXEL, JUNE, 1918. 81 
Tasix 9.—Free-air data from kite flights at Ellendale Aerological Station, June, 1918—Continued. 


June 28, 1918. 
Surface, At different heights above sea. 
Rela- Wind. Humidity. Wind. 
fare. | RY. | pup, | ver. |) Kure. | | | Dir. | Vel. 
| 
wnw. wnw. wsw. 
“ie 500 948.8 12.5 66 9.56 | wnw. 5.4 my 
oon 750 921.0 53 7.83 | nw, 13.5 
"702. 955.0 12.7 67 | wnw. 788 916.6 12.8 51 7.54 | nw, 14.7 
1,000 893.5 31.2 54 7.18 | nw, 15.8 
oa 1,250 867.0 9.3 57 6.68 | wnw. 17.0 
1,500} 841.8 7.4 6.18 | wnw. | 18.3 
7:26. 955.3 13.3 wow. 4.5 || 1,525 839.2 7.2 60 6.10 wow. 18.4 
816.9 5.2 61 5.40 | wow 18.7 
ai 2,000 792.4 63 4.81 | wow. 19.1 
7:43. 955.5 14.4 61 | wnw. 4.0 || 2,053 787.1 2.6 63 4.64 | wnw. 19.2 
2,250 768.0 1.2 60; 4.00 | wnw. 19.7 
2,500 744.5 | —0.5 |........ 55 3.22 | wnw. 20.2 
2,750 721.9 | —2.2|........ 51 2.60 | wnw. 20.8 
8:05. 955.7 15.6 61 | wnw. 4.5 || 2,793 718.0 | —2.5 50| 2.48 | wnw. 20.9 
hen -|} 3,000 699.7 | —4.1 |........ 48 2.08 | wnw. 20.9 
3,250 677.4 | —6.0 |........ 47 1.73 | w. 20.8 
8:25. 6 15.6 59 | wnw. 5.8 || 3,332 670.7 | —6.6 46 1.61 | w. 20.8 
656.3 | —6.3 |........ 34 1.22 | w. 20.5 
955.5 16.4 58 3,477 657.8 —6.5 34 1.20 w. 20.0 
ft 3,250 678.0 | —4.7 |........ 39 1.61 | w. 21.3 
3,000 600.5 | —2.8 |........ 44 2.13 | wnw, 22.7 
9:17... 955. 4 18.1 53 | wnw. 5.4 || 2,778 719.4 | —1.1 49| 2.73 | 23.9 
2,750 721.9 | —0.9 |........ 48 2.72 | wow. 23.6 
2,500 744.5 6.7 fcccccce 44 2.83 | wow. 21.0 
2,250 768.0 39 2.79 | wnw, 18.4 
2,000 792.4 34 2.73 | wow. 15.9 
9:56. 18.9 47 | wnw. 1, 762 816.1 5.3 29 2.58 | wnw, 13.4 : 
1,730| 817.5] 8.4 30| 2.69| wow. | 13.4 
x 1,500 842.8 52 5.47 | wnw, 12.8 
10:13. 955. 2 19.1 47 | wow. 8.0 | 1,335 859.3 9.2 67 7.% | wnw. 12.4 \ 
noe ole 1,250 868.0 BB hiscoccse 65 8.03 | wow. 12.5 | 
894.2 12.8 |........ 58 8.57 | wnw. 12.7 
10:27 955.1 19.8 45 | wnw. 825 913.3 14.7 53 8.87 | wnw. 12.9 
eee é 750 921.5 15.7 61 9.10 | wnw, 11.9 
on a 00 948.8 19.2 44 9.79 | wnw. 8.7 
10335. 055.0 20.0 43 | wnw. 8.0 444 955.0 20.0 43 10.05 | wnw. 8.0 | 5/10 Cu., wow. 
June 29, 1918. 
10:33. — 963.8 13.5 62 | 2. 6.7 444 063.8 13.5 62; 9.59) n, 6.7 | 10/10 St.Cu., w. 
500 957.5 64 9.40 | n. 7.1 
963.8 14.2 2. 7.6 726 931.8 9.6 70 8.36 | n. 8.6 
730 928. 9.3 71 8.32 8.5 | 
° 1,000 001.6 6.5 87 8.42 | now. 7.1 
P.M. 
12:12, 7 964.2 13.3 61 | o. 5.8 || 1,068 894.3 5.7 0.97 91 8.34 | nnw, 6.7 j 
= 1,000 901.6 6.3 89 8.50 | nnw, 6.6 
064.2 13.0 63 | now. 5.8 802 623.6 B.1 |.ccccee 83 8.96 | now. 6.4 | 10/19 8t.Cu., w. Kites fell to 
ground on account of insufficient 
A wind to sustain them. 
June 30, 1918, 
6:09. sent 966.6 6.5 86 5.4 444 966.6 5.5 86 7.77 | w, 5.4 | 2/10 8t.Cu., nw. | 
vw. 
500 940. 4 5.4 §A 7.71 | we 5.7 
|| 730] 981.9) 7.30) wnw. 7.1 | 
1,000 904.0 OB 81 6.97 | wnw. 8.5 
7:24. cece 967.0 10.5 72 | wow. 2.7 || 1,460 854.7 4.3 7 6.40 | aw, 11.1 | 8/10 8t.Cu., aw. 
1,500 850.6 79 6.38 | nw, 11.3 
7:43. 1 11.6 68 | wow. 1,853 814.5 0.6 0.94 95 6.06 | nw. 12.7 
2,009 800.0 96 5.67 | nw, 13.7 
775.4 | —2.0|........ 97 5.01 | nw, 15.3 
cece 751.3 | |........ 99 4.47 | wow. 17.0 
8:05. 967.2 12.1 66 | wnw. 2,754 727.9; —5.3 0.60 100 3.91 | wow. 18.7 | 
2, 500 751.3 —3.9 4.37 | wnw. 16.4 
775.4 | —2.6|........ 98 | 4.82/| wnw. 14.1 | 2/10 8t.Cu., waw. 
0:07, “ 967.1 50 | wow. 2, 166 784.0| —2.1 1.03 9s 5.03 | wnw. 13.3 
- 2,000 800.0 —0.4 5.67 wow. 12.2 
9.35. e 966.8 16.3 1, 528 848.5 4.5 92 7.75 | ow. 8.9 
1,500 851.1 91 7.77 | ow, 8.8 
«|| 1,200 877.7 5 81 8.17 | nw, 7.9 
1,000 904.6 BB 71 8.43 | nw, 7.0 
0:58. 966.5 16.9 50 | aw. 813 925.1 11.2 64 8.51 | nw, 6.3 
10:05. 966.5 17.1 83 | now. 444 966. 5 17.1 53 | 10.34 | pnw, 5.4 | 5/10 Cu., nw. 
80520—18-——8 
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